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DEPARTMENT OF AGRICULTURE. 


To:-the Honorable Governor and Executive Council of Maine: 
In compliance with chapter 204 of the public laws of 1901, 
I herewith submit my fifth annual report as Commissioner’ of 
Agriculture of the State of Maine, for the year 1906. 
Augusta, January I, 1907. 
A. W. GILMAN, Commissioner. 
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ANNUAL REPORT OF THE COMMISSIONER OF 
AGRICULTURE. 


In reviewing the work of this department for the past year, 
we feel that encouraging results have been obtained. Our State 
is showing a continued progress in agricultural lines, and is 
becoming pre-eminently an agricultural state. Its agricultural 
resources and possibilities are every year more fully realized. 
Our efforts to interest the farmers in acquiring the knowledge 
which is essential to the highest success in their calling, have 
been attended with a good degree of success. The farmers’ 
institutes have been largely attended, and an increasing interest 
manifested in the reports and bulletins published by the depart- 
ment, and in all the methods by which we have endeavored to 
disseminate information along advanced agricultural lines. The 
courses in agriculture at the University of Maine have been 
more fully attended than ever before, and the extension work 
of the University, aided by this department and the grange, has 
been productive of much good. 


FARM CROPS. 


Although the past season has not been an especially favorable 
one for all farm crops, the aggregate production exceeded some- 
what that of former years. A good hay crop was harvested, 
in fair condition. There was a substantial increase in the acre- 
age of potatoes, and notwithstanding the fact that the yield in 
some sections was not as large as in average years, the entire 
amount of the potato crop of the state exceeds that of 1905 by 

ep Several million bushels. Potato culture has received a great deal 
© more attention this year in the central and western part of the 
™™~ State than ever before, and in some localities the land is very well 
°° adapted to this crop. The amount of the apple crop was con- 
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siderably less than in 1905. The quality of this crop has been 
improving from year to year, as the fruit growers of the State 
are giving it more intelligent care. The other farm crops have 
received their usual attention. Although in some sections the 
acreage of tilled land has decreased, farmers as a rule are giving 
each acre increased cultivation and attention, and are receiving 
more for the amount of land worked and the time employed. 
The average farmer within the past few years has been studying | 
more carefully the conditions of his soil and what it requires to 
produce the best results, with the various crops; and with the 
increased knowledge which he is gaining, he understands better 
how to control weather conditions and insect and plant diseases 
than in former years. Science has also aided much in develop- 
ing the plant food in the soil so that the plant may find ready 
access to it in the early stages of its growth, and in the inven- 
tion of labor saving machinery. 


OUR LIVE STOCK. 


We believe the quality of the animals kept upon our farms 
as a rule is continually improving. While we regret to learn 
from the report of the Board of State Assessors for 1906 that 
in several classes the numbers have decreased somewhat, yet 
it is Our opinion that the increase in individual value is such that 
the total value of our farm stock has been increased. This 
increase in value is especially noticeable in the case of our 
dairy cows, and we are glad to know that the dairymen are 
realizing more fully than formerly the necessity of improving 
the quality of their cows, in order to obtain the best success in 
their business. 

We regret to find that the number of sheep in Maine has fur- 
ther decreased. We still feel that this industry offers many 
inducements to our farmers. The product of the sheep, both in 
wool and lambs, is bringing an increased price from year to 
year. There is no branch of stock husbandry that the farmer 
can engage in that is so sure of yielding a large profit as this 
industry. 

The high price of poultry products during the past year has 
given an encouraging aspect to the poultry industry, and this is 
receiving increased attention. Many of our farmers are realiz- 
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ing that a small flock of hens intelligently fed and cared for will 
add an appreciable amount to the yearly income, and in some 
sections the business is carried on quite extensively, with good 
success. 


THE DAIRY INDUSTRY. 


The dairy interests of the State have received much atten- 
tion during the past year, and we are pleased to note a marked 
progress in this line. The quality of our dairy products and the 
methods employed in their production have steadily improved. 
Through the efforts of our efficient State Dairy Instructor much 
has been accomplished for the benefit of both producer and con- 
sumer. The milk supply of the principal cities and larger towns 
has been thoroughly investigated, and the illegal sale of imita- 
tion dairy products carefully looked after. - The inspection of 
creameries, and of dairies as far as practicable, has been con- 
tinued. Much has been done in the line of promoting a spirit 
of cooperation between the creamery operator and the patrons. 

The report of the Dairy Instructor, which appears in this vol- 
ume, will give in detail the work of the year. 


INSECT PESTS. 

The work of disseminating information in relation to, and 
suppressing, dangerous insect pests, has been faithfully carried 
on. All nurseries and many orchards have been inspected, and 
much work done among the schools and granges. A vigilant 
educational campaign against the brown-tail moth has been kept 
up. Cities and towns, as well as individuals, in the infested dis- 
trict, as a rule have manifested much interest, and many of them 
have done excellent work in the destruction of this pest. A 
very large number of winter nests have been destroyed, thus 
preventing immeasurable ravages among our fruit and shade 
trees. While we cannot expect to completely exterminate this 
insect or entirely check its spread, until some parasite is found 
to aid in its control, if every city, town and individual owner of 
infested trees will use their best efforts to keep their property 
free from the pest, its devastations will- be greatly reduced. 
A continual warfare must be kept up. 

In August Dr. L. O. Howard, Entomologist of the United 
States Department of Agriculture at Washington, visited this 
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State and held three important meetings, in connection with the 
officers of the Pomological Society and others who had been at 
work in the suppression of the brown-tail moth, for the discus- 
sion of matters relating to this pest and to the gipsy moth. As 
the gipsy moths had been found in Portsmouth, N. H., Dr. 
Howard was apprehensive that they might have crossed the line 
into Maine, and promised to send a scouting party into the State, 
to make a thorough search in the border towns. This party 
arrived Noy. 20, and from that time until the close of the year 
they found egg clusters of the gipsy moth as follows: Kit- 
tery, 230; York, 190; Eliot, 32; Wells, 47; Togus, 1; total, 500. 

This pest is such a serious menace, not only to our fruit and 
shade trees but to our forests and lumbering interests, that its 
appearance in the State has caused much alarm. We trust the 
coming legislature will realize the gravity of the situation and 
take some measures looking to its control or extermination. 


FARMERS INSTITUTES. 


A good interest has been manifested in the farmers’ institute 
work during the past year, and the character of the instruction 
at these meetings has been of the highest. It is important that 
the farmer should know what has been done and what is being 
done by others engaged in the same occupation, and the farm- 
ers’ institutes are a valuable source of obtaining information 
in these lines. They awaken the farmers to a sense of their 
opportunities, and show them how to take advantage of them. 
Thirty-four regular institutes have been held during the year, 
in the different counties of the State. The following speakers 
from out of the State have been employed: Prof. L. R. Jones, 
Burlington, Vt.; Prof. F. S. Cooley, Amherst, Mass.; Prof. 
C. D. Smith, Director Michigan Experiment Station, Agri- 
cultural College, Mich., and Dr. H. P. Miller, Sunbury, Ohio. 
The speakers from our own State have continued to lend us 
their valuable assistance, and have contributed much to the suc- 
cess of the meetings. Among the subjects which have been dis- 
cussed are, Grasses and their Culture; the Feed and Care of 
the Dairy Cow; Home Mixing of Commercial Fertilizers; 
Clover and Alfalfa; Some Common Ailments of Animals and 
their Remedies; Sanitary Conditions of the Home and Stable; 
Economical Rations for Dairy Cows; Fruit Culture, and Agri- 
cultural Education. 
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A new feature in this line of work introduced during the past 
year was the holding of farmers’ institutes in connection with 
the Maine Farming Special train sent out from the University 
of Maine, which made two trips in the state, one from April 
23rd to May 5th, in Penobscot, Waldo, Piscataquis and Aroos- 
took Counties, and the second, June 14 to 30, in Penobscot, Han- 
cock, Washington, Waldo, Somerset, Kennebec, Franklin, 
Androscoggin, Cumberland, Sagadahoc, Lincoln and Knox 
Counties. During the first trip 31 meetings were held, and 
during the second, 43. At each one of the 74 stops made there 
were assembled from 100 to 1500 people. A careful count of 
the number passing through the train at a number of places jus- 
tified the estimate that fully 75,000 people visited the train in 
the course of its three weeks on the road. A stop of two hours 
or more was made on each occasion. The program followed 
was to have two or three short talks given on subjects especially 
applicable to the location. For instance, in a fruit growing 
community special attention was given to horticulture, particu- 
larly apple growing. In others, stress was laid upon the potato 
crop and dairying; and in still others, poultry interests and for- 
estry were discussed. After the talks the visitors were invited 
to ask questions of those in charge of the exhibits. One farmer 
was heard to remark that his visit to the train would be worth 
$500 to him during the present season. Other remarks of sim 
ilar nature showed the value of the exhibits and the explanation 
given. Wherever the train made its last stop for the day, ‘an 
evening lecture was given, illustrated by stereopticon. Views 
were shown which illustrated the history and development of the 
College of Agriculture of the State University, particularly in 
the growing of hay and greenhouse crops and illustrations of 
animal types. 

The train consisted of three baggage cars fitted up as exhibi- 
tion cars, and one coach for the convenience of the speakers and 
exhibitors. The exhibits consisted of dairy machinery and 
appliances, poultry houses, brooders and incubators, trap nests 
and feed boxes; brooders with live chickens, illustrating the 
method of feeding; miniature fields with growing plants, show- 
ing the rotation of crops and soiling crops suitable for Maine ; 
illustrations of orchard management, including various methods 
of grafting and cures for diseases of trees. Methods of mixing 
fertilizers at home were shown, as also illustrations in general 
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gardening and the value of good seed. The forestry exhibit 
was enriched by large transparencies sent from the Department 
of Agriculture at Washington, and samples of the manufacture 
of paper in the State, with illustrations of the process from the 
tree in the forest to the completed product. Not the least val- 
uable and interesting of these exhibits was the entomological 
exhibit, in charge of an officer of the State Department of Agri- 
culture. This was particularly valuable inasmuch as the gipsy 
moth and brown-tail moth have begun the invasion of the State 
of Maine. All of these exhibits were in charge either of offi- 
cers of the State Department of Agriculture or professors from 
the College of Agriculture of the University or advanced stu- 
dents from the College. 

The enthusiasm of the people who visited the train and who 
attended the evening lectures gave sufficient assurance that this 
new method of bringing the University to the people and of con- 
ducting institutes with the use of actual agricuitural apparatus 
on hand for illustration, is a success. While other states have 
had trains to illustrate the raising of corn or of cotton, and on 
the Pacific Coast the growth of fruit, we believe that this train 
in Maine was the first in the United States to illustrate all the 
features of general farming. [If it is not the first in the United 
States, it is at least the most important attempt to carry to the 
farmers themselves in their own homes a considerable amount 
of the instruction which is offered at the College of Agriculture. 
There were numerous instances of people walking through the 
woods many miles in order to visit the train. This was neces- 
sitated by the almost impassable condition of the roads in the 
latter part of April. Even those who exerted themselves to this 
extent seemed well satisfied with the result of their journey. 
Many expressions were heard commendatory of the railroads 
which made this Farming Special a possibility, and of the 
efforts of the State Department of Agriculture and the Univer- 
sity in furnishing the men and the labor necessary to make it 
succeed. Many people expressed the desire that such a train 
would be run every year. While it will probably not be prac- 
ticable to run it every year, it may be possible that it can run 
often enough to stimulate the interest throughout the State in 
approved methods. 
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AGRICULTURAL, SOCIETIES. 


The agricultural societies of the State have met with about 
the usual amount of success during the past year. The exhibi- 
tions held by our three state societies were unusually large and 
instructive, and at many of our county fairs the display of stock 
and farm products was exceptionally fine. We are pleased to 
note an increasing tendency, on the part of some of the societies, 


‘to adhere more closely to the lines of a strictly agricultural fair. 


It is our opinion that this policy will not detract from the finan- 
cial success, and that such fairs will have more influence upon 
the improvement of agriculture. 

The following figures show the business of these societies for 


1g00. 
Number of horses and colts exhibited........... 1610 
Niimber of neat. cattle exhibited...5 20.46 seer so 5511 
Rimnber on sicep iexiiiited. 2.52 420.0 ote shee 1149 
Perper or swarte exhibited) 227... 2c axe eye wou 512 
Number of poultry’ (coops) exhibited........... eer ee 
Amount of premiums and gratuities paid........ $23,282 24 
PMEGtRIE, Gd A EEOMIIG, FIUTSES.<),caX <fepieigd aie oe Pe $20,239 23 
Per cent of premiums and gratuities to total 

OMAR Rete Zhe: atecst AS 2 150'ap: seekd ca eas ath Secic teste Led 53 
er cent of state stipend: ..... >. petiastiwie ewe wae 37.28 
Number of societies receiving stipend........... 40 


THE WORK OF THE OFFICE. 

The amount of work which is necessary to be performed in 
the office of the department has been continually increasing. 
The correspondence is very large, and the work of suppressing 
the brown-tail moth and other duties which have been added 
to the department within recent years have largely increased the 
clerical work. The publication of the annual report and quar- 
terly bulletins has been continued and our effort has been to 
make these of increasing value and interest to the farmers of 
the State. 
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AGRICULTURAL DEVELOPMENT. 


A prosperous agriculture is the foundation of a prosperous 
country. This industry outranks all others in value of product 
and importance to our welfare. When our farms produce 
abundantly commerce is increased, transportation facilities are 
multiplied, and all other industries are sitmulated. An impor- 
tant factor in the improvement of our agriculture is the adoption 
of progressive, up-to-date methods. Changing methods must 
follow changing conditions. Development in agriculture must 
keep pace with the rapid development in other lines. Our farm- 
ers are manifesting a greater and more intelligent interest in 
agriculture in all its branches, and making greater progress in 
the science of their business. They are watching the experi- 
ment stations more closely and relying upon them for the work- 
ing out of some of the important questions that have so much 
to do with increasing the productiveness of the soil. With a 
fuller realization of our agricultural resources, a careful study 
of our conditions, and the bringing of business and scientific 
methods into our farming, we believe our agriculture will con- 
tinue to develop in the future even more rapidly than it has in 
the past. Some of the most studious, intelligent men of the 
State are now giving the best that is in them towards the de- 
velopment of this great industry. 


INSTITUTE PAPERS. 


POTATO DISEASES AND THEIR REMEDIES. 


By Prof. L. R. Jones, University of Vermont. 

There is nothing more important to the highest success than a 
sense of confidence in the mastery of one’s business. This is 
especially true of the farmer. In certain phases of crop produc- 
tion no other thing has so diminished this confidence as the 
baffling experiences often had with plant diseases. Most men 
soon learn to handle the normal plant under good conditions, 
but when the dreaded blight or rust appears they lose their grip. 

Formerly it was commonly held that such diseases were divine 
visitations and that any attempt to check them would be an inter- 
ference with the workings of Providence. More recently we 
have learned that for most of these diseases there is a specific 
parasite—an insect or a fungus which causes it. Realizing this, 
our confidence in the efficacy of specific remedies, of insecti- 
cides and fungicides, has rapidly increased. The results of 
spraying in late years have indeed been most encouraging, and 
it is an important part of my message to stimulate more and 
_better spraying. But I first wish to emphasize the point that 
spraying alone is not everything—or even the most important 
thing—in growing potatoes or any other crop. Each year 
brings the fuller realization that the first thing is to learn more 
fully how the normal plant feeds, develops and reproduces itself, 
that by intelligently aiding it in these processes we may secure its 
fullest possible vitality. Having done this we may finally gain 
great profit by intelligently spraying to preserve that health and 
vigor. The point I would emphasize at the outset is that spray- 
ing does not make sick plants healthy, but instead it keeps 
healthy plants from becoming: sick. 

The Commissioner of Agriculture has asked me to discuss the 
diseases of the potato and their control, and I especially wish to 


14 AGRICULTURE OF MAINE. 


emphasize the importance of this viewpoint in approaching the 
subject. It will not suffice merely to catalogue the diseases of 
the potato and advise as to when to spray for each. Some more 
fundamental notions are needed ‘regarding the history and 
development of the potato. 

The potato is the most commonly cultivated plant of our fields 
and gardens. Yet it is the most variable in yield of our standard 
crops and the most liable to diseases and failure from causes the 
least understood. Why is this? A partial explanation may be 
found in the fact that it is a semi-tropical plant which has been 
brought under cultivation in the northern climate by rapid and 
intensive breeding. Our season of growth is shorter by one- 
third, or even one-half than that of its natural habitat. There 
it reproduces itself primarily by seeds, and secondarily by tubers. 
Here, by breeding and selection, man has so changed the condi- 
tions that seed production is almost unknown, while the size and 
number of the tubers are enormously increased. 

For information upon these points I am largely indebted to 
Mr. Cyrus G. Pringle, the veteran botanical explorer, who is 
thoroughly acquainted with the potato, both wild and cultivated, 
as it occurs in Mexico. In the gardens there it is planted in 
March and harvested in December. The period of blossoming 
and maturing of seed is in August and September, whereas the 
tubers are formed one or two months later. 

Reproduction by seed is a sexual process, that by tubers is 
' yegetative. Both are exhaustive of vital forces. The two are, 
therefore, in a physiological sense opposed, and cannot well be 
carried on at the same time. Under the natural condition of 
the wild plant the seed precedes. With our shorter season and. 
intensive culture we have crowded the two processes together 
until they tend to overlap. That is, we have forced the tuber pro- 
duction back into the period which in the wild plant is given to 
the production of flowers and seeds. As a result we have, just 
after the potato plant comes into blossom, a strained and unnat- 
ural condition ; a state of physiological tension, of stress between 
two opposing vital tendencies. | According to the mode of its 
ancestors the major part of the plant’s energy would then be 
tending upward toward flower and seed; but tuber production in 
the high-bred specialized plant begins immediately and the 
acquired tendency is for this process to claim the major part of 
the food. 
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As a result of this conflict of tendencies in the plant there 
occurs a critical period during which the continued health of the 
plant, if not its very life, hangs in the balance. 

Whether this explanation is correct or not, the fact is certain 
that the fortnight including and immediately following the blos- 
soming period is the turning point, the crisis in the life of the 
potato plant. 

The production of a profitable crop depends more upon its 
protection at this period than at any other during its growth. 
Before this time it will quickly recover from very severe rav- 
ages of insects; a little later it will do the same; but serious in- 
jury to the foliage or arrest of development from unfavorable 
soil conditions at this period will start the plant upon a decline 
which is disastrous to the crop of tubers and leads to the prema- 
ture death of the plant; and, in our experience, no subsequent 
treatment makes amends for neglect at this time. If, however, 
the plant is carried in full vigor through this critical period it 
starts upon what is virtually a new lease of life, a vegetative 
period which, with the more vigorous varieties in our northern 
climate seems to have no natural terminus. The length of the 
subsequent period of vegetative development seems dependent 
not on internal factors primarily, but on external conditions, 
chiefly climatic, which have so varied at Burlington during 
recent years as to bring successive crops of the same variety and 
on the same soil to so-called maturity at dates varying from 
September 25 to November 10. It is during this second or veg- 
etative period that all of the marketable crop is developed. It 
is for this that we have grown the plant, and it is important, 
therefore, to inquire more exactly when and at what rate this 
development occurs. In order so to trace the relative rate of 
growth of the crop, we have during three seasons at the Ver- 
mont station made a series of partial diggings at ten-day inter- 
vals from the blossoming period through to full maturity with 
vigorous varieties, carefully cared for and sprayed. This has 
covered a period of about seven weeks, and has revealed the 
important fact that there is fully as great a rate of growth dur- 
ing the last half as during the first half of this seven-week 
period. The following results of one such season’s digging is 
typical of them all. 
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THE DEVELOPMENT OF THE POTATO TUBER. 


White Star potatoes, planted May 2oth, at Burlington, Vt. 
Yields and size of tubers at different dates. 


Total yield Yield of Average size 

Date of Digging. per acre. marketable size. of Tubers. 

August eeteleieitirsricisteesira acters 58 bushels 30 1.6 ounces 
ue IPasaeguoadacAbudogodesn 115 ae 75 2. ss 
a 7) 8B A OHe BOR CONG ROGOCIOT 230 163 3. aa 
September 1.........-..+++-csess 304 ce 234 OP 
‘e iP ipacastacrvoaoccacasad 356 oe 303 5.2 ae 
ve VPRO ri5abdo oo odrconope aie ss 353 Bi fle 


It is noteworthy as indicating how little the fundamental 
importance of the continuous health of the plant during this 
vegetative period is appreciated, that the date of its beginning 
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FIGURE 1. Tip-burn of the potato leaf. Primarily due to insuffi- 
cient water but increased by any other unfavorable condition. 


POTATO DISEASES AND THEIR REMEDIES. ity, 


is almost coincident with that when the average potato grower 
abandons his plants to weeds, insects and blights. The thrifty 
New England farmer is ashamed to have his neighbors see 
weeds or bugs in his fields before this period, but, on the other 
hand, he feels called upon to defend, if not to apologize for his 
course, if later than this he pulls weeds, or sprays to protect his 
plants. Yet the beginning of this vegetative period is the very 
time when certain insects, notably flea-beetles and grasshoppers, 
do their worst work; and it is often serious work, indeed. If 
a period of dry weather follows, and if the soil is either caked 
or weedy, tip-burn is the inevitable result ; and when this begins 
it is as a rule prophetic of the steady decline of the plant to its 
death. Tip-burn is a physiological disease due to inadequate 
water supply. The potato requires more water than do most 
plants; indeed, the production of a full crop demands that fully 
one-fourth of all the water that falls on the soil during the entire 
season shall be absorbed by the plant, and either retained or cast 
off through its leaves. Moreover, the time of most active 
demand for this water is at and shortly following this critical 
period. The securing of this water supply is dependent upon 
three things. First, the water-containing character of the soil, 
determined by humus-content and thorough pulverization. 
Second, surface tillage to conserve this. Third, healthy foliage 
to carry on transpiration, which is the pumping process in plants. 
Much of the so called “ blight’? of potato foliage is really tip- 
burn, due to insufficient attention to one or all of these things. 
Starch manufacture is scarcely second to water supply in 
importance for tuber formation; this occurs entirely in the green 
leaves under the invigorating influence of sunlight. The extent 
of healthy leaf surface is, therefore, an exact index to the 
capacity for starch formation. When it is remembered that 
one-half of the possible crop may be formed after the third week 
in August, the importance of the preservation of the healthy 
foliage through the early autumn becomes apparent. Certainly 
the average potato grower has no just conception of his depend- 
ence upon this late foliage for a full crop. As evidence of this 
we are frequently asked by intelligent farmers whether there 
is not danger of their plants “running to tops” as a result of 
the spraying, and whether, in that case, they should not prune 
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FIGURE3. The FIGURE 2. Potato leaf badly injured by the flea beetle. 
Heal, pestle All the smaller holes in the interior of the leaf were cut 
5 by this insect. The edges of the upper leaves were cut 


times. 
away by the common bug or Colorado potato beetle. 


them back or break them down. In one case recently a man 
who had sprayed and thus secured a fine stand of healthy plants 
was advised by his neighbors that he was ruining his crop and 
must cut the stems back. About the middle of August he 
wished us to visit his field and advise him in the matter. We 
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did so, and offered on behalf of our Experiment Station to pay 
him for possible loss if he would cut back the tops by one-half 
in alternate rows in his field and report the outcome to the Sta- 
tion. The result was a yield of 152 pounds where pruned as 
compared with 221 pounds where unmolested. 

But the greatest enemies of the New England potato crop in 
this latter stage of its development are the diseases due to fungi 
or bacteria—the blights and the rots. 

In addition to the “tip-burn’’ already mentioned two forms 
of leaf blights annually occur. First, the Early Blight appears 
in July, a fungus disease causing well defined black spots with 
minute target-board like:rings as markings on them. This dis- 
ease is worst on dry, sandy soils and in the dryer parts of the 
season. Fortunately this early blight rarely destroys all the 
leaves and it never spreads to the tuber or causes rot. The 
fungus which causes it lives over winter probably on. the dead 
stalks and leaves. From July first on one sees— at least in Ver- 
mont fields—much spotting of the leaves closely resembling the 
early blight, but of wholly different cause. This is the “ burn- 
ing” or spotting by Paris green or other insecticides. 

The Late Blight, as indicated by its name, is usually delayed 
four weeks or more, generally appearing in late August. Once 
underway it spreads through the field with alarming rapidity, 
as all know too well, providing it is favored with warm, moist 
weather, often blasting all within a week. Moreover, its 
damage does not cease here, for the same fungus passes to the 
tubers, thus starting the dreaded rot. This is started by the 
germs or spores which wash from the blighting leaves through 
the soil until they reach the tuber. 

If conditions are favorable the fungus upon gaining entrance 
to the tuber spreads rapidly through it, killing parts or all of its 
tissue and leading to either ‘the “dry” rot or the “wet” rot 
according as more or less water is present in the soil. In wet 
soil the fungus not only destroys the tuber rapidly, but spreads 
to other tubers. If conditions are different the development of 
the fungus in the tubers stops without causing visible injury 
and it may remain dormant in the tuber over winter. We are 
without positive evidence that this fungus can live over winter 
in the dead plants or in the soil and it is believed that it is only 
through the use of infected tubers for seed that the disease is 
perpetuated year by year. Unfortunately there is no practical 


20 AGRICULTURE OF MAINE. 


way of disinfecting such tubers since the fungus rests securely 
buried within their flesh. 

The potato scab—often. troublesome locally—is another 
fungus disease, of which the germs live over winter on the sur- 
face of infected tubers, and often of those that appear sound. 
It also lives over in the soil, apparently persisting indefinitely 
in a soil which is rich in humus and lime. 

While other potato diseases are known, it is believed that most 
of the serious loss in New England is due to one or another of 
the causes already mentioned. 

Having catalogued the diseases as to their causes let us now 
note the more practical side of the matter—the remedies. 

In the first place let the emphasis again be laid on the impor- 
tance of more attention to soil conditions—humus and tilth—and 
to cultivation with the view of securing the fullest vigor of plant 
and conserving for its use the available moisture. These pre- 
vent tip-burn and make the large crop possible providing the 
other diseases are warded off. How then is this last step to be 
taken ? 

Precautions against scab must precede the planting. If the 
germs are already in the soil the only way is to avoid planting 
to potatoes for a number of years—five at least—and meanwhile 
the land had best be in grain or grass crops. But it js easily 
possible to guard against the other source of danger—yviz., seed 
infection. ‘This is effectively done by disinfecting either with 
formalin solution (1 pint formalin in 32 gallons water, soak 2 
hours) or corrosive sublimate solution (1 oz. corrosive sublimate 
in 8 gallons water, soak 1% hours). For larger growers it may 
prove easier to fumigate with formalin vapor. Our results have 
indicated that if properly done this is fully as effective. The 
formalin may be vaporized either by evaporating over a lamp 
or by the permanganate method. 

The use of 3 pints of formalin per 1,000 cubic feet of storage 
space is advised. This may be directly vaporized over a lamp, 
but the permanganate method of generating the gas advocated 
by Evans and Russell of the Maine State Board of Health is 
preferable. Place 18 ounces of potassium permanganate in a 

gallon earthen bowl, pour the 3 pints of formalin over it and 
at once leave the room, closing it as tightly as practicable for 
24 to 48 hours. 
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As the crop develops the potato bugs appear and are to be 
poisoned promptly. Where Paris green or other arsenites are 
used care needs to be taken to prevent the burning ofthe foliage 
already described. We apply these poisons with a spray pump 
in water and avoid all danger by mixing the poison with lime. 
We slack 2 pounds of stone lime for each pound of the poison, 
stir the poison into the lime while the lime is hot and let stand 
several hours before using. 


SPRAYED. NOT SPRAYED. 

FIGURE 4. Showing the gain from Bordeaux mixture in checking insect injuries. 
There was practically no blight on this field, the gain resulted chiefly from the fact 
that the Bordeaux mixture kept the sprayed rows free from flea beetles and grass- 
hoppers. It also reduced_the amount of tip-burn. 


Closely following the common potato bug comes that other 
pest—the flea-beetle—which refuses to be poisoned. Fortu- 
nately it has a great repugnance for Bordeaux mixture. Con- 
sequently we begin the use of that mixture, with poison added, 
early enough to stop his work. The middle of July with us 
suffices to forestall both flea-beetle and early blight, and we start 
with the combination Bordeaux-Paris-green mixture about that 
date. Often with late main crop potatoes a later beginning is 
equally efficacious. If in any doubt, however, begin to spray 
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early, since these remedies are preventives, not cures, and their 
use must precede the diseases they are directed against. The 
mixture as we use it consists of 5 pounds each of copper sulphate 
and lime with % pound Paris green per barrel of 50 gallons of 
water. Where applied thoroughly and in season this combina- 
tion has proved almost a cure-all for potato maladies. During 15 
years past we have not once tailed, by two or at least three appli- 
cations of it, to carry our vigorous main crop varieties to full 
maturity practically free from disease. The following shows the 
gain as compared with the use of Paris green alone. 


GAINS FROM THE USE OF BORDEAUX MIXTURE. 


(Potatoes usually planted about the middle of May, sprayed 
in July and August.) 


No. Yield where Where not 

Variety. sprayings. sprayed. sprayed. Gain. 

WAG GUS Care crars case oie recers/cistorainlctovaretet stroker ain 2 313 248 65 
Wikite Star's ccs csc tite retentions ia isets 3 291 99 192 
Wintte: States cs consones osama eemnecic ewes 3 338 114 224 
W hite Sta ricsiot acces seer ate 3 223 251 72 
White Star esc sereaee ne ecaien sree 3 389 219 170 
Polaris) 5d scthaecee aaa ees Semen aoe ee 2 525 257 68 
POVRTIS) di sidnc cd hcosaie cio eelctiele Ose eee ees 3 151 80 Tl 
White Star? ccc.ncccsuu-n eee ee wa 2 238 112 126 
AWVCTRE:3 ViATLEUIGS 2 ac sires cals cco ete 3 229 161 68 
DD GSW AT Cs cisrccicrss}sorsstoiaslaeetrhepisices sebastere 2 2385 225 60 
WP CIAW ATC on... sc70e-vyels een sere neeicG Aer 2 170 54 116 
Delaware ses sesonectaae gue meses aaeeee at 2 298 164 134 
Green MiG. 4 2c Haainne azctecine na eitemres sere 1 361 237 124 
Dela Wares coc se Saie hie meetin Mee taeeee 2g 327 133 134 
Dela wares.) sc: jecisec cwacocesenone tori 2 382 221 161 
295 1746 119 


This gain has in part come from checking the rot, but the 
important thing to note is that the greater portion of it is due to 
prolonging the healthy life of the leaves into the autumn as was 
shown by the earlier table on the time and rate of development. 
If even a single week is added to the vigorous life of the plants 
the gain will pay for the spraying, and if four weeks are added, 
as has resulted several times, the crop is doubled. 

There are a number of practical questions yet unanswered. 
Space does not permit their discussion in detail. We will merely 
summarize our conclusions regarding them. 
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Total yield marketable potatoes from 2 
rows not svrayed. 


SPRAYED. NOT SPRAYED. 
: FIGURE 5. Showing the benefit of spraying with Bordeaux mixture in prevent- 
ing the late blight. The rows at the left were sprayed three times. Photographed 
Sept. 10. 

First—As to relation of date of digging to rot, the conclusions 
reached in our experiments are that, if rot is feared, it is better 


to delay digging until some ten days or more after the tops are 
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dead unless the soil is very wet, when early digging may be 
advisable. 

Second—As to sprinkling lime or other disinfectant over the 
stored potatoes, our trials have failed to show any lessening of 
the rot by this practice. 

Third—Prompt drying of the tubers and storage at as low a 
temperature as is practicable are both of importance in holding 
the rot in check. 

In conclusion I wish merely to direct attention to another 
matter than spraying. That is, the need of more interest in the 
question of the relative resistance of varieties of potatoes. In 
this respect lessons may be learned from the European potato 
specialists. In America we commonly ask only about yield and 
quality when selecting varieties of seed potatoes. To these the 
Europeans always add a third question—as to disease resistance. 
They have found that some varieties are far more liable to dis- 
ease than others. We know that too, only we have not as care- 
fully discriminated and catalogued them. Also, they find that 
the disease resistance of even their best varieties decreases with 
age, so they are paying their breeders large prices for the most 
promising new varieties from year to year and they quickly 
determine the relative resistance of each new variety offered. 
Here we lose the best half of the possible life of a variety before 
we prove its merits or admit it into general culture. There the 
demand for disease resisting varieties is so clearly defined that 
certain potato breeders have established national and inter- 
national reputations simply because of their success in this one 
line. We need to offer a like measure of appreciation to those of 
our own potato breeders who will render us a like service. 

Finally, there they find that there is much difference as to dis- 
ease resistance even with the same variety depending upon the 
place of growing and the method of handling the crop and the 
seed, northern grown seed being everywhere demanded as more 
vigorous and disease resisting. Maine’s rapidly increasing 
reputation as a seed potato growing State is evidence that this 
country is more and more awakening to the importance of using 
only the most vigorous northern grown seed. But I trust that 
Maine growers, and those of northern New Hampshire and 
Vermont also, will soon be copying the methods of the. Scotch 
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potato specialists and each vying with the other in proclaiming 
and proving the disease resistant merits of their special strains 
or varieties of potatoes. In so doing they will not only add to 
their already good reputation and to the profits from their busi- 
ness, but they will be conferring a material benefit on potato 
growers generally. 


THE SCIENCE, OF FEEDING ANIMALS. 
By. Prof. F. $. Coorzy, Amherst, Mass. 


IMPORTANCE. 


Of the four billions of doliars of our agricultural products in 
America, not far from two-thirds are concerned in the feeding 
of domestic live stock. ‘The meat product alone is worth a bil- 
lion a year; the cow, $600,000,000; hay and dairy, $500,000,000 
each. Here we have enumerated nearly three billions of prod- 
ucts, the result of feeding or of the materials to feed; and by 
going more into detail, including minor products and the poultry 
industry, we should realize that we had underestimated the 
importance of feeding among the branches of husbandry. It 
appears that the proper use of feeds is of even greater conse- 
quence than their production. 


SOURCE OF FEEDING SCIENCE. 

Most of what may be termed the science of feeding has been 
worked out during the last half century. Before that, experi- 
ence was the only guide to successful practice. ‘ Sometimes, it is 
true, there was the cumulative experience of the father and 
grandfather, perhaps for several generations, to assist the feeder 
in the perfect points of his art. This experience did not afford 
the explanation of many circumstances deduced and results 
observed, and erroneous views often resulted from the lack of 
real scientific information upon the subject. 

With the advent of applied chemistry, however, agriculture 
became better understood. It became possible to properly con- 
nect cause and effect, and helped to place practices upon a sound 
and rational basis. Animal feeding is particularly indebted to 
chemistry for the true explanation of many of its results. Ani- 
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mal physiology and bacteriology have also contributed to the 
science of feeding, as also have unclassified scientific studies of 
peculiar interest to this particular branch. Wolff and Lehman 
and Armsby and others have marked the last few decades as of 
exceeding importance in scientific studies of animal nutrition. 


WHY DISCUSS SCIENTIFIC FEEDING WITH FARMERS. 


A great deal is being published at the present time in relation 
to feeding, by experiment stations, departments of agriculture, 
and the agricultural press that would have been so poorly under- 
stood a decade or two ago by farmers as to be of no interest or 
value to them. Times are rapidly changing. Farmers now 
discuss familiarly feeding terms, e. g., protein, carbohydrates, 
standards, nutritive ratio, digestibility, etc., that would have then 
been utterly unintelligible. It is to still further increase this 
understanding of scientific publications that we pause to discuss 
the scientific side of this great industry. To enable the farmer 
tc comprehend the publications pertaining to his art is an impor- 
tant work, and a few minutes devoted to the discussion of some 
of the more abstract principles of feeding will be better appre- 
ciated when we consider the mine of scientific information 
thereby made more available. 


ANALOGY BETWEEN PLANTS AND ANIMALS. 


There is a close analogy between plant feeding and animal 
feeding. As we have become familiar with the use of three 
essential elements of fertility and plant food in soils, viz., nitro- 
gen, potash and phosphoric acid, we may consider that the 
animal organism also requires three kinds of feeding matter in 
order to become perfectly developed and profitable. While 
plants are able to feed upon the simple compounds existing in 
the soil and the air, animals need more complex food supplies 
as are produced by the processes of vegetation. The three 
classes of nutrients recognized in feeding animals are protein, 
carbohydrates and fat. Water is of equal importance to both 
plant and animal life, but while with the plant we pay particular 
attention to the important mineral nutrients and_ practically 
ignore the carbon which is supplied by the air, in feeding 
animals we relegate the mineral constituents to the background 
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and supply the nutrients which contain carbon as a most essen- 
tial ingredient. The mineral constituents of plants and animals 
are identical; but if the plant has the requisite mineral foods 
the carbon takes care of itself, while the animal secures all of 
its mineral nutrients as an incident along with the more impor- 
tant organic substances. 


DICESTIBILITY. 

The value and nutritive effect of any given fodder is not deter- 
mined by its composition alone or the percentages oi protein, 
carbohydrates and fat it contains; but rather by that part only 
which the animal digests. In considering the usefulness of any 
feeding substance, therefore, the digestibility deserves careful 
notice. It is interesting to observe how the digestibility of foods 
is determined, for it promotes confidence in scientific results to 
understand the processes by which these results have been 
obtained. In the first place we must know that digestibility can- 
not be ascertained in the laboratory by chemical reagents, acids, 
alkalies and such. But in order to learn to what extent an 
animal can digest the nutrients of a fodder we must put the 
question to the animal directly. Laboratory reagents and con- 
ditions cannot be made exactly like those of the digestive tract 
of the animal, so that if we relied upon the former, errors would 
be sure to be considerable. In studying digestibility with the 
animal we first prepare the system by a period of preliminary 
feeding for about a week in order to get the system accustomed 
to the fodder in question, and allow the previous fodder to pass 
off. Then for a stated period all the nutrients in the fodder 
consumed are carefully determined chemically and the same 
processes followed with the dung or solid excrement. The 
differences between the protein, fat, extract matter and fibre 
consumed in the food and that voided in the dung represent the 
portions digested. The percentage digestibility of each nutrient 
is determined by dividing the portion digested by the amount of 
that nutrient eaten. The percentage thus obtained is called the 
co-efficient. The digestion co-efficients for protein vary between 
40 and 80 ordinarily, and may be said to approximate 70 on the 
average. It will be readily seen that it is of vast importance 
whether a fodder has a high or a low digestibility. One fodder 
might easily be worth nearly double another of the same material 
if the digestibility was nearly twice as great. 
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A practical side of the question of digestibility is brought out 
by a glance at the conditions which affect the digestibility of 
fodders. 


EARLY VS. LATE CUTTING CLOVER. 


It has been found by experiment that the digestibility of the 
protein in clover cut at different periods may vary as much as 
25 per cent. Very early cut clover may have a digestibility of 
nearly 80 per cent for its protein while late cut may be as low 
as 55 per cent. If we take into consideration the fact that the 
early cut fodder is richer in its composition we may compute 
that one ton of early cut clover with 20 per cent protein, 80 per 
cent of which is digestible, furnishes as much of that nutrient 
as 244 tons of late cut clover of 13 per cent protein and 55 per 
cent digestible. The same rule holds with grasses used for hay 
or grazed off or fed green, and a slight reduction in yield due to 
early cutting is often well compensated by the higher digesti- 
bility of the early cut fodder. 

The amount eaten has very little effect on digestibility. 
Animals will digest proportionally as well if fed up to full capac- 
ity as when fed half as much. Economy of production gen- 
erally favors working animals on full time. 

Drying in itself does not alter digestibility, but drying grasses 
or clovers may result in mechanical losses of the richer portions, 
and hence reduce digestibility. The dried product in this case 
would not be quite the same as the fresh grass. 

Cooking does not improve digestibility. The various expe- 
dients in preparing fodders, cutting, soaking, steaming or cook- 
ing do not increase their percentage of digestibility although 
they may improve their palatability, increase the amount eaten 
and cause profitable results in feeding. 

There are many other circumstances that may be considered in 
their relation to digestibility, but our brief time makes it advis- 
able to mention only one more, viz., the addition of starch. 
Some very interesting trials by Stohmann, Henneberg and 
Wolff show a marked decrease in the percentage digestibility of 
protein and sometimes of the fibre as well, when a large increase 
of starch was added to the ration. To get the most complete 
digestion it appears that there must be a certain ratio between 
the nutrients fed. If we feed an excess of protein above the 
requirements of the animal, protein consumption increases and 
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waste results. If we feed too much starch there is a depressed 
digestibility entailed that may render a part of the starch worse 
than useless. To apply this lesson in practices, we should 
properly combine our fodders so as to give a balance to the 
nutrients. A large disproportion of starchy feeds like potatoes 
and roots should be avoided, and when these are fed they should 
be used in conjunction with protein feeds. 


MANURIAL VALUE OF. EXCRETA. 


It should be borne in mind that the excreta of animals vary 
in manurial constituents. with the fodders consumed. If these 
are rich in protein, the manure contains a higher percentage of 
nitrogen than where more starchy feeds predominate. It has 
been the custom of feeding experts to reckon 80 per cent of the 
fertilizing ingredients in feeds as recovered in the excreta of 
the animals. The character. of live stock affects this, for grow- 
ing and milking animals take out more than store or fattening 
stock. The proportion of fertilizing matter recovered in the 
manure, when this is well managed, will rarely fall below 80 
per cent. When such concentrates as cottonseed meal are fed 
the manure has a value equal to half or two-thirds the cost of 
the feed, and in some localities cottonseed meal is applied directly 
to the land as a fertilizer. Clovers, also, enrich the manure. 
The wise feeder will seek to improve the farm by producing 
roughage and purchasing concentrates with an eye to the 
improvement of his land as well as the products of his flocks and 
herds. 

Another observation here may be of benefit to us in teaching 
the requirements of our soils from the history of their previous 
treatment. The dung contains the insoluble portion of the 
fertilizer elements, including nearly all the phosphoric acid and 
half the nitrogen. The urine contains all the potash and the 
more soluble portion of the nitrogen. If now the liquid part of 
the manure filters through poor stable floors into the ground 
beneath the stable, or if, thrown out under the eaves, it is allowed 
to wash away with rains, it becomes impoverished by the loss 
of its potash and its soluble nitrogen, and our soils gradually 
become deficient in these substances when dependent upon such 
manure for renovation. 
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Nutritive ratio is a term used to designate the ratio between 
the protein in a food and the carbohydrates and fat combined. 
It is usually expressed with the protein as one, and the other 
nutrients in their proportion to unity. A common _ nutritive 
ratio for milch cows is 1:5 or 1:6. If it were 1:9 we should 
call it wide, or if 1: 3 we should say it was narrow. 


FUNCTIONS OF NUTRIENTS, 
Protem: 

a. Protein and protein alone forms flesh, albuminoids in 

milk and nitrogenous tissues. 

b. Protein forms fat, as shown by many experiments and 

tests. 

c. Protein produces heat to keep up body temperature. 

d. Protein furnishes energy for muscular exertion. 

e. Protein is a milk stimulant. 

Protein alone can sustain life indefinitely. No other nutrient 
alone can do this. 
tat: 

a. Fat is a source of fatty tissue. 

b. Fat supplies body heat. 

c. Fat is productive of muscular energy. 

d. Fat protects protein from oxidation. 

Carbohydrates: 

a. Carbohydrates supply heat. 

b. Carbohydrates furnish energy for muscular exertion. 

c. Carbohydrates protect protein from undue oxidation. 

d. Carbohydrates are believed under some circumstances to 

form body fat. 

It is important that the feeder provide enough protein to 
secure the desired product, but having furnished enough, the 
body temperature and vital processes can be most economically 
maintained with less costly carbonaceous feeds. 

Feeding Standards are statements of the amounts of digestible 
protein, carbohydrates and fat which experience has shown to 
be best adapted to a given purpose. They are deduced from 
actual trials with various combinations of fodders of known 
digestibility and composition. By beginning at one extreme and 
trying all sorts of proportions from that to the other a point 
between the two is found where the product is produced at the 
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lowest cost per unit. This point is where the standard is fixed. 
There are standards for growing animals, for fattening, for 
work and for milk. 

The Wolff-Lehmann standard for milch cows was 2% pounds 
digestible protein and 13% digestible carbohydrates and fat; 
and any combination of fodders from which a cow could digest 
these amounts of nutrients was deemed satisfactory. 

Feeding standards must be somewhat elastic, for obviously a 
cow giving four quarts of milk does not require the same feed 
as one producing twenty quarts. <A sliding scale of standards 
for milk has been arranged according to the amount produced. 
Again, as the standard depends upon economical production, it 
follows that in a locality where protein is expensive and carbo- 
hydrates cheap the nutritive ratio will be wider than where the 
reverse is true. 

Rations are combinations of fodders that are calculated to give 
a profitable yield of the product for which the animals are kept. 
These may be worked out scientifically upon a feeding standard. 
The best practice is to depend mainly upon home grown forage, 
and make this as complete as is profitable to do. By growing 
clovers, and cutting early, endeavor to make the home grown 
protein as much as possible. 

The purchase of feeds should be supplementary in their char- 
acter. They should not usually exceed one-fourth to one-third 
of the ration, and should be purchased with an eye to providing 
the nutrients lacking in the home grown fodders at the lowest 
cost. 
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ECONOMICAL, FEEDING OF ANIMALS, 
By Dr. H. P. Miuier, Sunbury, Ohio. 


The economical feeding of animals involves the consideration 
of several factors; the animal, the conditions under which it is 
fed, the purpose for which it is fed, and the feed. The first two 
factors can only here be mentioned. The second depends upon 
the fact that the tissues and other animal products desired from 
the feeding of animals call for different substances, called 
nutritive elements. A nutritive element is a substance which 
furnishes, upon being consumed by an animal, the material for 
the production of one or more of the things desired, as muscular 
tissue, fatty tissue, milk, or some other animal product. The 
explanation of why our fathers and many of us have fed ani- 
mals with some degree of profit without understanding how 
foods were utilized in the body, or anything regarding the selec- 
tion of suitable feeds, depends upon the fact that all of the 
feeding stuffs ever utilized contain some of all of the nutritive 
elements required. The necessity for a more careful study of 
the feeding problem depends upon the fact that very few of the 
feeding stuffs contain the nutritive elements in the right relative 
amounts for best results; and also upon the fact that animals fed 
for different purposes require different amounts and different 
proportions of these nutritive elements. 

Now to explain what is meant by a nutritive element; call 
to mind that you have sometime taken a small handful of 
wheat, placing it in the mouth to chew. After the wheat grains 
are ground and mixed with saliva, the quantity diminishes and 
the consistency changes. What has actually taken place is that 
the starch grains of the wheat have been dissolved by the saliva 
and swallowed with it. The somewhat pasty, tenacious mass that 
remains in the mouth and does not dissolve or disappear no 
matter how long it is mixed with the saliva is the gluten of the 
wheat grain, being a different chemical substance and producing 
cifferent elements in the animal body when eaten. Now, to 
understand the use of these nutritive elements still farther, I 
will cite that the chemist makes a further separation of the 
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starch, which is representative of the class of nutritive elements 
called carbohydrates, into its chemical elements, finding that 
it contains carbon, hydrogen and oxygen; hence the name, carbo- 
hydrates. 

There are other substances similar in chemical composition 
grouped with this in the class called carbohydrates. The prin- 
cipal ones are sugar and gum. Vegetable oil, called fat, also 
contains the same chemical elements, but in different proportions. 
Having more carbon, it is more valuable pound for pound, hence 
is usually given as a separate element in the analysis of feeding 
stuffs, but when eaten by animals it serves the same purposes 
as the carbohydrates, hence is classed with them. 

This group of nutritive elements when eaten by animals serves 
one or more of three purposes. The first demand is to supply 
the heat of the animal body. For this carbon is burned after 
being digested and assimilated and coming into contact with the 
oxygen in the lungs in a very similar way to which carbon is 
burned in any of the fuels we use for heating our homes. This 
demand upon the food is variable, just as the demand for fuel 
for heating a stove is variable, depending upon the conditions 
under which either the animal or the stove is placed. And 
here is the value of this rather technical discussion of the uses 
of food. An animal exposed to low degrees of temperature and 
high winds uses a much larger proportion of its food to keep its 
body warm than an animal that is comfortably housed. This 
explains why taking two animals equally well bred, in equal 
degrees of health, of equal age, differing only in condition, and 
placing them in an open yard in the winter and feeding them 
exactly the same kinds and amounts of food, the poor animal 
will become poorer and the fat animal become fatter. 

The second use to which this carbonaceous food, or carbo- 
hydrates, is put is in the production of working energy or power. 
Thus we see why it is that a working horse requires more food 
than an idle one. 

The third way in which this class of nutrients is utilized is 
in the production of fatty tissue. fat not being produced until the 
other two demands are met. We understand why it is that it 
is more difficult to fatten an animal in winter than in summer, 
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and why it is all but impossible to fatten a hard working animal. 
Note that this explains the production of fatty tissues only. The 
explanation is that the carbohydrates do not contain all of the 
chemical elements necessary for the production of muscular tis- 
sue and other similar tissues, as the nervous, connective tissue, 
the integument and its covering, as wool, hair, feathers, etc. 
For the production of these tissues the animal requires the nutri- 
tive element termed protein, a type of which is the gluten sepa- 
rated from the wheat in a similar manner to that mentioned in 
the illustration. Similar products are found in practically all 
of the feeding stuffs ever employed. 

The next question the feeder asks is how we are to find these 
different nutritive elements. The farmer is not supposed to 
make the analysis for himself. That has been done and the results 
published in bulletins that are in reach of every one. The vari- 
ous experiment stations, and the Department of Agriculture at 
Washington have issued bulletins that can be had for the asking, 
giving the nutritive elements in practically all of the feeding 
stuffs ever employed. 

The feeder then asks: In what proportion do our 
animals want these different nutritive elements? For the 
answer to this we must not turn to the chemist but the animal 
itself, or rather, to recorded results gotten by asking the ani- 
mals. To illustrate: A one thousand pound steer was placed in 
a comfortable stable, his food and his water being carried to 
him so that he was not expending any large amount of energy, 
or using any large amount of food in producing heat. Known 
amounts of the different nutritive elements were fed him until 
it was found out just how much of each it required to maintain 
him at one thousand pounds weight for twenty-four hours time. 
That is, the maintenance ration was found, the result being that 
he required about seven-tenths of a pound of protein and ten 
times that amount of carbohydrates and fats. The question was 
next put to a cow of the same weight giving twenty-five pounds 
of milk every twenty-four hours of time. The result, as would 
readily be guessed, was that the cow required more food, the 
food being required for the production of milk, but a simple 
increase in feeds of the same kind was not satisfactory. ‘The 
cow wanted a greater increase in the protein, the result being 
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that she wanted about three times as much protein material but 
not ten times that amount of the fat producing material, only 
six times as much; so that, as it is expressed, the cow wanted a 
nutritive ratio of 1 : 6. 

Now the question that presents itself is: Where are we to 
get feeds with these nutritive ratios, or how may we combine 
feeds so as to produce them? 


Digestible Nutrients. Pounds Per ton. 


Carbohy- Nutrative 
Protein. drates. Fat. Ratio. 

MEO TTINS US Crmictelclsteteloistc cic/ciatclele)sie.clse sivicinie, oles 18 226 14 1:14.4 
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Referring to the chart, we see that corn silage (which means 
the entire corn plant) has a nutritive value of 1:14. By this we 
mean that there is 14 times as much material in the entire corn 
plant which goes to produce heat, energy and fat as there is of 
the material used to produce muscle and the allied tissues, or 
milk in feeding the cow. Now recall that the cow wanted a 
nutritive ratio of 1 : 6. Hence it is seen that in feeding the entire 
corn plant we feed a great excess of the carbohydrates or fat 
producing material. In order to enable the cow to utilize all of 
the fat producing material in the corn plant we must feed some- 
thing that contains a relatively large amount of the protein 
material in order to get the right proportion of the two nutritive 
elements. Glancing at timothy hay, which seems to be the most 
nearly universal feed in Maine, we notice that it has a still wider 
nutritive ration, 1:16. Hence this calls for a larger supplement 
of the rich protein feed. Glance at the nutrients in ciover hay. 
Here we see that the striking contrast between the two hays lies 
in the relatively large amount of protein material, giving a nutri- 
tive ratio of approximately 1:6, just what it was found the cow 
needed for milk production. You may ask the question: Then 
why not feed clover hay alone? The answer is to be found in 
noting that the combined nutrients in clover hay are less than 
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one thousand pounds; that is, more than one half of the clover 
hay is material from which the animal.gets no value. In a 
word, the cow cannot eat enough clover hay to get digestible 
material enough to enable her to give her full possibilities in 
milk production. 

Note that alfalfa has a still larger amount of protein, giving 
it a much narrower nutritive ratio; narrower, in fact, than the 
cow wants. So that it may be fed as a supplementary feed with 
corn silage or timothy hay. However, it is still open to the objec- 
tion of having a considerable proportion of indigestible fiber, 
so the search for supplementary feed for timothy hay cannot 
rest here. It means that some concentrate, as a whole grain or a 
grain product, must be used. First examine corn. We note 
that adding all of the digestible nutrients it contains more than 
any other feeding stuff mentioned, but has a nutritive ratio of 
1:10, which is again too wide for the cow. Oats it will be noted 
contain more protein and less of the carbohydrates and fat, giv- 
ing it a nutritive ratio of 1 : 6, just what the cow said she 
wanted. Here it may be noted that all young growing animals 
need just about the same feed as the cow producing milk, and 
in these two facts we have the explanation of why oats is a bet- 
ter grain for colts, calves and lambs than corn. It is not that 
they contain anything the corn does not, or that corn contains 
anything that oats does not, but that the proportion of the nutri- 
ents is right in the oats for the cow and the young growing 
animals. It will be noted that clover hay and oats, both being 
rich in protein, may be combined so as to make the perfect 
ration for the cow, and that is true. The only reason the dis- 
cussion does not rest here is that we have not provided any 
substitute for either silage or timothy hay for cow feeding, hence 
the search must go farther. Wheat bran, which corresponds 
somewhat closely to your mixed feeds, contains a still larger 
amount of protein and a smaller amount of the carbohydrates, 
giving it a nutritive ratio of about 1:4. This explains why you 
get good results in feeding this with either corn or timothy hay. 
Another question here arises, as to whether this is the cheapest 
source of protein. Note there are several other feeds containing 
much larger amounts of protein, as gluten feed, cottonseed and 
linseed meals. The question then arises, are these other feeds of 
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greater value in proportion to their greater content of protein? 
In other words, is gluten feed, containing approximately twice as 
much protein as the wheat feed, worth twice as much? Prof. 
Henry, an acknowledged authority upon feeding questions, says 
that so far as known at the present time one source of protein is 
as valuable as another. In my own feeding operations I have 
acted upon this statement and years ago discontinued the feeding 
of wheat bran when the price went to $16 a ton. I have since 
bought the feed that furnished me protein at the least cost per 
pound, with apparent good results. This consideration, how- 
ever, is to be noted, that cottonseed meal is not so valuable to 
feed with timothy hay as with corn silage, owing to its dietetic 
effect ; of linseed meal the reverse is true. Hence linseed meal is 
better than cottonseed to feed with timothy, cottonseed better 
to feed with silage. Another factor enters here also. Some 
animals do not like one meal as well as another and the careful 
feeder will consider the likes of his animals. But as to the ques- 
tion of cost, note that your wheat feeds, containing 240 pounds 
of protein per ton, when costing you $24 per ton make each 
pound of protein cost ten cents. Cottonseed meal at $35 per 
ton makes it cost less than 5 cents per pound. Now that you 
may understand how to determine the relative values of any 
feeds, bear in mind that your State laws require the labelling 
of every sack of feed sold in the State with a statement of the 
per cent of protein and the per cent of fat. For your purpose 
you need consider for the present only the per cent of protein. 
This means the number of pounds of protein in each hundred; 
that is, cottonseed meal containing 42 per cent of protein con- 
tains 42 pounds of protein in each hundred pounds. So with 
other feeds. Now to find what each pound of protein costs, 
divide the price per ton by the number of pounds of protein in 
each ton. That will give the cost for each pound of protein. 
Here another factor must be noted. I have already called 
attention to the fact that the hays contain a relatively large 
amount of crude fiber, which is indigestible, hence worthless as 
food material. In any commercial feeding stuff having a small 
per cent of protein and fat, there is necessarily a relatively 
large amount of crude fiber or worthless material; hence a cot- 
tonseed meal containing 21 per cent of protein is not worth 
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half as much as one containing 42 per cent, as might appear upon 
the face, the reason being that the 21 per cent meal has a very 
high per cent of crude fiber that must be passed through the 
alimentary tract and calls for a considerable expenditure of 
energy in thus handling it. So that the reserve gotten from the 
low grade goods is correspondingly small. Here the general 
statement might be made, as has appeared by investigations we 
have made at various points in the State, that high grade goods 
always furnish the nutrients at less cost than low grade goods. 

As to the specific directions for feeding cows, this is to be 
said: No two cows require exactly the same amounts of feed. 
The amounts should vary with the amount of milk the cow is 
giving, and for each individual cow should be determined by 
the amount for which she will pay. That is, each cow should be 
fed up to the limit for which she will give an increased flow of 
milk. I avoid saying that just so many quarts of oats or wheat 
feed or cottonseed meal should be given, because not all dairy- 
men will have any single feed that might be mentioned, and as 
we have tried to show, it is not necessary that any particular 
kinds of feed be used; the important thing being that sufficient, 
and the right proportions, of the nutritive elements be supplied, 
each feeder providing them in the form that is most convenient 
and economical. 

The entire discussion thus far has been in search of a feed rich 
in protein to supplement feeds rich in carbohydrates. There is 
a single instance in our feeding operations where the reverse 
must be done. That is in the feeding of skimmed milk to pigs 
or calves. The fat has been removed and the nutritive elements 
that remain are very largely proteins, giving skimmed milk a 
very narrow nutritive ratio. Hence the proper supplementary 
feed for it is one rich in carbohydrates and fat. This we find in 
corn; hence the practice upon my own farm of feeding shelled 
corn to pigs and calves in connection with skimmed milk. Prof. 
Henry found best results were obtained by feeding one pound 
of corn with not to exceed five pounds of milk, for young pigs. 
With calves eating some hay the proportion of milk may be 
slightly greater than this. We have not found it any advantage 
to grind the corn for either pigs or calves. They digest it com- 
pletely. There is a real advantage in feeding it dry and in 
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condition in which it must be thoroughly masticated, in that 
the saliva thus secreted is necessary for complete digestion of 
the starch. It is really a very great waste of the most valuable 
and costly nutrient to feed skimmed milk alone, and many 
instances of its proving detrimental to pigs are on record. 

Because of the increasing cost of protein in all commercial 
feeding stuffs I am attempting to produce the needed protein 
through the soy bean which, it will be noted, contains practically 
the same amount of protein as linseed meal, giving an extremely 
narrow nutritive ratio. The crop promises to be a profitable 
one so long as these commercial feeds remain as high as they 
are. The only obstacle to their becoming a regular crop upon 
every farm needing additional protein to feed supplementary 
te corn and timothy hay is the difficulty in harvesting them. It 
is to be noted that the man who relies upon timothy as a hay or 
fodder crop may greatly improve it by cutting early, early cut 
timothy having fully 50 per cent more protein per ton than late 
cut timothy. The same is true of mixed hays, even clover, ripe 
clover losing much of its leaves which contain a large proportion 
of digestible protein. 
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THE CARE AND MANAGEMENT OF THE DAIRY 
HERD. 


By C. D. Smiru, Director Michigan Experiment Station. 


This topic is too broad to be covered in one address at an 
institute. The particular phase of it to which we are to devote 
our attention for the next half hour is the sanitary conditions 
of the stable. Before beginning this phase, comment upon some 
things which Dr. Miller has said is called for. In the first place, 
note the difference between early cut and late cut timothy hay. 
Ivarly cut hay, per hundred pounds, is worth much more, almost 
50% more than late cut timothy hay. The moral is obvious, 
namely to cut the hay before the sugar and the starch shall have 
been converted into wood. 

Note again the value of clover hay as compared with timothy. 
Maine farmers could scarcely afford to grow timothy hay, to 
feed to cows, on lands where clover will do well. I am not 
inveighing against growing timothy hay if the markets are such 
as to warrant it. Timothy hay does not exhaust the soil as some 
of the people who darken counsel by multitude of words in the 
newspapers would have you believe. I must speak of this sub- 
ject of soil exhaustion a little later in this talk. It is all right 
to raise timothy hay as one factor in a ration, it is all right to 
sell the hay when you can get $20.00 or $25.00 per ton for it. 
The land is your bank and when you can make good use of its 
content of plant food you can rightly do so. But timothy hay 
is not good feed for the dairy cow as compared with either 
clover hay or alfalfa. Timothy has surface feeding roots and 
clover has tap roots. The timothy field is accumulating humus 
and although the mineral resources of the soil are drawn upon to 
supply the rapidly growing grass, it is none the less true that the 
field is growing richer in humus while the timothy crop has 
possession of the soil. Humus, or rather rapidly decaying vege- 
table matter, is important to the soil in two ways; it increases 
the water holding capacity very materially by making the soil 
spongy and by making the soil solution rich in nutrients. Again, 
the decaying of this vegetable matter in the soil aids in setting 
‘ree the plant food tied up in insoluble form in the soil itself. 
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The Maine soils coming from the disintegration of the rock in 
place of from the grinding of the glacier, contain enough plant 
food in themselves to last for a great many years. Luckily this 
plant food is tied up so that the present generation cannot get it. 
It is hard work to secure enough of it to supply the wants of a 
growing crop, and it is quite impossible to get it in such excess as 
to rapidly wear out the soil. The use of barnyard manure or 
the plowing under of green crops aids the soil by furnishing 
through decay, a large amount of carbonic acid gas, which unit- 
ing with the water in the soil, gives an active acid which in turn 
acts upon the insoluble phosphates making a small per cent of 
them soluble in water and thus available to plants. 

The clover has one advantage over the timothy, its roots 
furnish a larger gross amount of this decaying organic matter 
than do the roots of timothy. On a certain occasion I took an 
aliquot part of an acre in a clover field giving about 1% tons 
of hay per acre, removed the crop to where the mower knives 
would have cut off the plants, then washed out the soil to a good 
depth, applying a stream of water under heavy pressure. The 
roots in the upper Io in. of soil were taken out, weighed and 
analyzed. It surprised us greatly to find that they contained 
as much plant food as would be supplied by at least ten loads of 
barnyard manure per acre. Moreover, this plant food in the 
case of the clover roots was disseminated through the soil, not 
in layers as is done when barnyard manure is applied, but 
scattered all through the soil, nicely mixed with the soil and 
ready to decay during the hot months of July and August to 
furnish plant food to the growing corn crop just when that crop 
needs it most. There is nothing to be said against commer- 
cial fertilizer. It is a good thing to use to supplement barn- 
yard manure but it furnishes a great bulk of available plant food 
when the crop is small and unable to utilize it, whereas the 
decaying clover furnishes the plant food to the corn crop just 
at the period of most rapid growth. Again, a large part of the 
nitrogen stored up in these clover roots is obtained primarily 
from the air by the bacteria working in the nodules on the roots. 
By digging down four feet and examining the roots of the clover 
at that depth, we found that they were engaged in bringing up 
potash and phosphoric acid from the zone below the depth of 
the roots of the cereals. Whatever plant food there was stored 
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up in the decaying roots of the clover plants near the surface, 
was a contribution, a free gift of the clover plant to the soil. 
It is right, therefore, that the farmers of Maine and all other 
farmers should regard the clover plant and its cousins as the 
backbone of their agriculture. They are the one class of crops 
that give abundant forage and at the same time leave the soil 
richer for having borne them. 

Turning now to the grain feeds mentioned by Dr. Miller, this 
comment is called for. His theory of the balanced ration is 
eminently correct, with one or two qualifications. In the first 
place the digestive coefficients may not tell all the truth concern- 
ing the feeding stuff. Suppose we had corn meal and found it 
to be 80% digestible as to its protein content. Suppose we 
should add to that corn meal, oat hulls, the digestibility as far 
as the table would show, would not be greatly depressed but 
the nutritive effect of the food would be greatly reduced. 
Remember that, as far as oat hulls are concerned, it takes more 
energy to digest them than they themselves contain. The same 
thing is true of coarse corn stalks. The chemist finds a great 
deal of food value in coarse corn stalks but let us remember that 
while the cow finds that same amount of plant food in these 
stalks, she also finds that it costs more energy to digest them 
than the ingredients in the corn stalks are really worth. Be 
careful, therefore, in buying your grain feeds from the west that 
vou do not buy these oat hulls or these mixed feeds containing 
oat hulls. Buy cottonseed meal, linseed meal, wheat bran, but 
fight very shy of the by-products of the oat meal factories or of 
those other mixed feeds diluted with oat hulls. 

When you buy these commercial feeds always use the table 
which Dr. Miller has given you but buy such feeds as will fur- 
nish you the protein most cheaply. 

I cannot go on with my regular topic until I have said some- 
thing to you about the selection of cows. Since I have been in 
Maine I have listened with a great deal of instruction and pleas- 
ure to the talks of certain gentlemen who believe that cows can 
be separated into the profitable and the unprofitable animals by 
the eye applied to the outward form. 

In other words, these gentlemen believe that the form of the 
cow indicates with approximate accuracy the value of the cow 
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in the dairy. It is true that when you and I go out to buy cows 
we cannot take a Babcock test and a scale under one arm and a 
tuberculin syringe under the other. We must be governed by 
our eyes. For the initial purchase this method is all right but 
as soon as these eye servants have been brought into our barns 
we must weigh and test the milk. This is the supreme court 
from which there is no appeal. Performance must support form 
o1 form must give way to performance. It is almost useless for 
any institute speaker to urge the importance of cow selection 
but we must keep at it line upon line, precept upon precept, 
hoping for evolution not for revolution. It is useless to bring 
up my own case where in establishing a herd of sixty-five paying 
animals, we found it necessary to buy over 140 cows, measuring 
them with the scales and the crude test and rejecting all those 
who did not give a sufficient yield of milk to give us a profit on 
the feed consumed and the time expended in their care. It is 
perhaps useless to call the attention of this audience to the fact 
that the prettiest cow we had, a cow purchased of a Mrs. Camp, 
yielded but about 2250 Ibs. milk in the year, although when she 
was fresh she gave as high as 4o lbs. of milk per day. Her 
form approximated the standard but her performance was nil. 
She was fattened and sold to the butcher. While another cow 
called Slope, a homely old creature, gave us 7000 Ibs. milk and 
this although in many respects she varied widely from the 
empirical standard. It is useless for us to discuss the well 
known fact that in the stables of possibly every farmer who 
does not weigh the milk of each cow, one half of his herd pro- 
duce all of the profit and he would be better off if the other 
half were banished from his stables altogether. Select your 
cows, therefore, not by breed alone, except to take the breed 
you like the best and stick to it, but make your final selection 
by the scales and tests. It is a bother, it does take time but it 
pays. In fact, no dairyman can expect to get much profit from 
his dairy until he has selected out the cows that do not pay. 

Now with properly selected cows and wisely bought feed we 
are ready to take up the question of the stable sanitation. 

As our cows approach the stable they must not be required 
to wade through mire and mud. In their pasture fields they 
must be excluded from mud holes. The work of Dr. V. A. 
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Moore, Cornell University, has shown that where cows waded 
through filth deep enough to besmear their udders, no matter 
how thoroughly washed these organs may be, the milk ducts 
and the milk cisterns will contain the bacteria derived from this 
mud and will retain them in sufficient quantity to spoil the milk 
for perhaps two days afterwards. The stable should, therefore, 
be located upon such a rise of ground as will permit thorough 
drainage in the vicinity and avoid mud holes. In making a study 
of the milk supply of Boston recently, I found in Massachusetts 
some barns where this matter was utterly neglected. Cows had 
to wade through small lakes of filth and the milk from that herd 
could not be pure. 

As we cross the threshold of the stable door, we step upon 
the floor. In all barns on the very basement, this floor may well 
be made of cement because so easily washed and kept clean. 
Naturally where the location of the barn and the method of 
farming demand the basement for manure storage, the floor 
must be of wood. This means more care in keeping the floor 
clean and swept. The stable floor should not be levei, the plat- 
form on which the cows stand should be raised higher than the 
gutter upon that floor. To produce pure milk, sanitary milk, 
the cow must be forced to keep herself clean. She must be pre- 
vented from soiling herself with her own droppings. This 
means that she must lie upon a platform, her droppings falling 
into a gutter behind that platform. This gutter should not be 
over 8 inches deep although the width may be made to suit the 
convenience of the owner and the amount of space available in 
the stable. 

How the cow shall be fastened is the next question. Our 
rule in Michigan leads me to recommend the Model stall 
described by Governor Hoard. It is a cumbersome stall but a 
very convenient one for a man who has but few cows. It will 
keep the animals spotlessly clean. So will other kinds of stalls 
like the Bidwell stall made and patented by Porter Bidwell, 
McGregor, Ia. Also a kind of stall found in the barn of the 
Commissioner of Agriculture in this State, Hon. A. W. Gilman, 
of Foxcroft. In this stall a fence prevented the animal from 
stepping too far forward while the shortness of the tie prevented 
movement too far in the rear. There was perfect freedom of 
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turning the head and the ease and convenience of feeding was 
not interfered with. The swinging stanchion, and the Newton 
cattle tie are both good. It is not for me to say which is the best. 
The essential thing is to avoid very much forward and backward 
movement, thus preventing the cow from lying in her own drop- 
pings. | 

The side walls of the stable should be such as to exclude the 
cold without preventing the introduction of abundant sunshine. 
Sunshine is nature’s great disinfectant. It is the germ destroyer. 
Where, at one station an examination was made of the sputum, 
the spittle, of a consumptive patient, where for many times half 
was dried in the sunshine and the other half in the shade, it was 
found that the sun had killed the germs drying in the sunlight 
while the germs drying in the middle of the room out of the 
sunshine would give the disease to the guinea pigs under whose 
skin they were inoculated. In another case where a whole fam- 
ily had been killed by this white plague it was found that sun- 
light never entered the living room and the rug was a mass of 
tubercle bacilli. The worst of it is that when these germs dry 
they do not necessarily lose their vitality. If they dry in the 
shade they are quite apt to be borne in the air upon particles of 
dust and conveyed to the nostrils of human beings. I assume 
that it is undoubtedly a fact that nearly all of us have been con- 
sumptive at one period of our lives or another. Those of us who 
are strong, mature and healthy have in our blood little white 
corpuscles which seize upon these disease germs as soon as they 
cross the membrane into the body proper. They seize upon 
them, surround them and kill them. Sooner or later for most 
of us these white corpuscles will become too few or too exhaust- 
ed, some disease, most likely consumption, possibly diphtheria, 
possibly typhoid fever, will gain entrance to our bodies, will de- 
velop there with startling rapidity and will cause the separation 
of the soul and body. In my opinion consumption gains access to 
the human body more often through the nose and jungs than 
through the mouth and stomach. It is not the milk of the cow 
which conveys the germ, in most cases, to the city infant. Usu- 
ally these little children creeping about upon the floor of sunless 
houses breathe in the dust from the rug or the carpet, that dust 
being made up partly of the dried material from the lungs of 
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some consumptive patient who may or may not know that he has 
the disease. It is true, however, that consumption may be 
carried through the milk of the cow. It is our duty, therefore, 
those of us who supply milk for human consumption, to have 
our cows tested with the tuberculin test and to be very certain 
that we are sending from our farms a sample of milk absolutely 
free, from the germs of tuberculosis. With the cows properly 
tested we should bathe them in sunlight every sunny day. It 
has been my pleasure to visit in Maine, barns where the cows 
are put along the south side and where the south side itself has 
one continuous window, letting in the sunlight, bathing the floor 
in sunlight, saturating the animals with the ex-ray and all other 
rays of the sun to drive away disease and to keep them healthy. 
I visited other barns where no sunlight was allowed to enter, 
just little holes in the wall through which the manure was 
pitched. These are an abomination. It is impossible to keep 
any barn sanitary where the floor is not bathed in sunshine each 
sunny day. So it is with our houses, the deadly day shade is 
almost as fatal as the deadly nightshade. 

The walls of the barn should be smooth so that they can be 
whitewashed twice each year. The whitewashing should be 
done in that barn, but with a spray pump. Whitewash is cheaper 
than human labor hence a pail of liquid should be carried to the 
proper place, the necessary material put in it, and sprayed with 
a good deal of force against the walls and on the ceiling. 

It of course follows that the ceiling shall be smooth, not rough 
boards laid a few inches apart supporting hay or straw above and 
letting the dust rattle through. It is true that pure milk can 
be made in a stable with such a ceiling but that is not the best 
way. If possible, cover over the top of the cow stable with a 
smooth ceiling. Whitewash it once or twice a year. 

The daily program in the stable has much to do with the 
purity of the milk. It is assumed that if the air be kent pure, if 
dust be eliminated, and if foul odors be kept out of the stable 
at milking time the milk will be pure. It is not true that all 
milk, as it leaves the udder of the cow, is free from germs. The 
first milk to be drawn is seldom, if ever, absolutely free from 
bacteria. Many experiments have shown that the remainder 
of the mess, after the first few strippings are drawn, is almost 
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germ free. I have kept in my own office at room temperatures, 
a sample of milk thus drawn, for several weeks without souring 
or becoming loppered. The aim of the dairyman is therefore 
directed toward the exclusion of bacteria from the milk after it 
leaves the cow. 

Where the stables are arranged as many of them are in Maine, 
the cows standing over the manure cellar, an arrangement clearly 
objectionable, from the standpoint of a western dairyman, it may ; 
be a good practice to clean out the stable the first thing in the 
morning, at once covering over the wet floor with sawdust. This 
operation must be done some time before milking that the bad 
odors may disappear. The cows should then be groomed, brush- 
ing the udders thoroughly, and the dust allowed to settle for at 
least a half hour before milking. The udders should then be 
dampened, just’ before the milking begins. The first quarter 
of a pint or such a matter from each cow should be milked into 
a pail, the contents of which are afterwards to be fed to pigs or 
otherwise disposed of, certainly not going into the city milk 
supply. If then the remainder of the milk is drawn into clean 
pails, it will not need to be pasteurized to keep, tor any reason- 
able length of time, nor will it give rise to toxic poisons. 

In carrying forward the method described we found it neces- 
sary to arrange a strap, fastened to the stanchions, to snap across 
the stall under the throat of the cow to prevent lying down after 
the udder has been cleaned. It was demonstrated also that 
where an hour could not elapse in the morning between cleaning 
the stable and brushing the cows and the milking, it was better 
to leave the stable uncleaned, covering the droppings with saw- 
dust and to leave the cows without grooming other than brush- 
ing off the flanks and udder, stirring up as little dust as possible. 
It was found worse than nothing to brush the udders just as the 
milker sat down to his job, as the brushing simply filled the air 
with floating dust, each particle of which carried a myriad of 
germs. It seems unwarrantably complicated to demand _ that 
the dairyman shall keep the sides and flanks of his cows free 
from manure, shall brush the sides and udders, then wait for 
the dust to settle before milking; but there is no other road to 


perfect milk. ‘ 
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The pails should be spotlessly clean, bright, comparatively 
new, and always of metal. In making these pails, see that the 
tinsmith solders all the seams and creases so that there will be 
ne sharp corners on the inside. Around the bottom where the 
sides join the bottom, is the place where the fault usually occurs. 
Get the tinsmith to run this acute angle full of solder, making 
the corners round and more easily washed. 

The washing should be done in this wise: Rinse off the milk 
with tepid or cold water, then wash the tin in water too hot for 
the hand. Use a brush not a cloth, salsoda or some washing 
powder, not soap. After thoroughly scrubbing with the brush, 
rinse in boiling water, fresh from the spout of the teakettle, 
rinsing off all of the suds. Do not wipe but set at once in the 
sunlight for further disinfection. The straining of the milk may 
well be done through two or more thicknesses of cheesecloth, 
cut large enough to completely cover the top of an old fash- 
ioned conical strainer and fastened thereto either with four 
clothespins or with a rubber cord. As often as these strainers 
become soiled, put on clean ones. The cloths themselves should 
be washed in cool water then boiled every day. . 

The milk is removed from the stable as fast as milked, strained 
where the air is pure, then aerated and cooled. A little ingenuity 
will suggest ways of making proper milk rooms at small ex- 
pense, convenient to the stable yet far enough away from the 
cows to avoid the odors and dirt. 

In conclusion I must admit that so much is said against milk 
in the city, and the price of pure milk in a non-discriminating 
market is so low that there is little encouragement for the 
production of a first class article. Some city people are crazy 
to get things cheap, regardless of quality. On the other hand, as 
city people become better educated they are going to appreciate 
pure milk more and more and are going to be more and more 
willing to pay for it. Again, our creameries have been in the 
habit of taking in milk and cream regardless of purity, but they 
are learning that pure butter cannot be made from nasty milk. 
A campaign of sanitation is therefore in order. Cleanliness is 
no longer a matter of education, however, but of inspiration. It 
is your duty and mine to preach this gospel of cleanliness by 
example and by precept when we meet our neighbors and friends. 
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The world was not made in a day and we do not look for a com- 
plete revolution in method but we are rightly hoping that the 
day is not distant when all our cities will be supplied with a first 
class article of pure milk at a price which will be satisfactory 
to the farmer. 


Peta VARICTINS OF APPLE TREBS« lO. PLANT. 
By D. H. Know ton, Farmington. 


As people realize more and more the profit from Maine 
orchards, they are setting more trees. From all parts of the 
State information reaches us that this is going on, and there 
are frequent inquiries as to varieties. Now this matter of vari- 
eties is all important, for this alone may determine the profit in 
growing fruit. As it now goes, the variety is largely a matter 
of fancy with many, rather than of mature judgment. Years 
after the trees are set, these people find out to their sorrow that 
others are getting more profit from the orchard than they are. 
To be sure the trees may be worked over into some other vari- 
eties, but all this represents a loss to the owner which might 
have been avoided had he started right. In spite of all the 
advice given by the best fruit growers, the farmer seems always 
ready to listen to the smooth-tongued agent. He ignores those 
varieties that he knows his neighbors have found profitable, and 
instead sets something that pleases his fancy under the influence 
of the agent and his book of beautiful colored plates. 

In what is known as the “apple belt” of the State the Baldwin 
has been the one variety that has succeeded best. It may be 
urged as an objection to it that one does not get a good tree 
from New York nursery stock without working over Talman 
Sweet or some other variety. The reason for this is not very 
well understood, but the fact is well known that Baldwin trees 
from the New York nurseries do not withstand the cold and 
many of them are killed back and oftentimes entirely killed. 
As evidence of the value of this variety, reference only is neces- 
sary to the many growers who are successfully growing Bald- 
wins for market. Growers in the vicinity of Winthrop are 
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very successful in growing the Roxbury Russet, for which in 
the late spring they are quite sure of a fancy price in the Boston 
market. A year or two since I was in Winthrop when many 
of these apples were going forward and the fruit never appeared 
to better advantage. It was a fine yellow russet, of good size and 
excellent flavor. It is also an apple that sells well in the Eng- 
lish markets. It certainly deserves a wider growth in the locali- 
ties where it does well. 

The Rhode Island Greening is another popular market variety, 
and it is also one of the best in quality. In the English market 
the price is fully up to the Baldwin. It makes a very good 
tree, and in the localities where it does well is a profitable variety 
to grow. It may need, as all others do for that matter, to be 
handled with care to get the best results. The Rhode Island 
Greening thrives over a large part of the State. 

In many places the Baldwin does not thrive in the low lands, 
near streams and bodies of water, but the Northern Spy comes 
in and makes one of the best trees, and when it comes into bear- 
ing it is one of the most profitable apples grown in the State. 
Solon Chase, S. L. Merchant and others, with the careful hand- 
ling they give them, get better prices for these than for any 
other variety. Several lots of these last year sold for $8 per 
barrel, and there was demand for more just like them. The 
objection to the tree is that it is slow in coming into bearing, 
but to some extent this can be overcome by cultivation. 

In the sales account the Maine Ben Davis are higher than 
other Maine varieties in the foreign markets late in the season. 
A great many of this variety are growing in the State. They 
come into bearing earlier than some, and are attractive in 
appearance. These qualities would seem to make it a desirable 
apple to grow, but it is an apple of inferior quality, and it is the 
belief of many of our fruit growers that as soon as the foreign 
buyers learn more of the varieties there will be less demand 
for it. At any rate there is much hesitancy about recommend- 
ing this or any variety, for setting, that is of inferior quality. 
In the minds of some the tree is believed to be one of short life. 
Experiments are being tried to determine whether it is a desir- 
able variety to work over into other varieties. 
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The past two or three years a great many Stark have been 
set. The tree is a good grower, better than the Ben Davis, and 
the fruit is quite as attractive. It is a little better in quality 
also, but is not quite up to our best market apples. 

The nursery people all the time are offering more or less new 
varieties with the hope of selling more trees. One of these 
that is being put upon the market at the present time is the 
Spencer Seedless apple and of this a few words may not be 
out of place. Ina recent article written by Prof. S. W. Fletcher 
of the Michigan Agricultural College for the Rural New Yorker, 
he says he visited Mr. Spencer’s home in Colorado. Mr. Spen- 
cer was not at home, but he found the hired man out in the 
stable sorting over some 25 bushels of Seedless apples. This 
fruit is of medium size, flattened and often one-sided. In the 
sun the fruit is dull red nearly over the entire surface, marked 
with many large whitish dots; in the shade it is the color of an 
Eastern Seek-No-Further. The color is good, but not nearly 
as bright as the color of the Jonathan, Gano and Winesap grown 
in the same locality. 

In 25 or 30 apples cut open for examination over half of them 
contained from one to five shrunken seeds. Fully three-fourths 
of them had well-developed cores, with tough partitions like 
other apples. A large percentage of the apples were wormy, 
although the trees had been sprayed, and the hired man even 
admitted that it was more likely to be wormy than other vari- 
eties growing nearby. It is claimed that trees of this variety 
growing near others will have more or less seeds, as these 
examined certainly did have. On the other hand, if they are 
planted by themselves it is the claim of the grower that the fruit 
will be seedless, or nearly so. 

In conclusion Prof. Fletcher says that so far as the tree is 
concerned it is all right, but that “the fruit itself does not pos- 
sess the essential points of a profitable market variety.” I am 
calling attention to this variety for the reason that agents are 
selling it in the State as a most desirable commercial apple for 
our people to grow. 

Williams Favorite is an apple that is popular in the Boston 
market. It is an early variety, but one of our fruit growers 
sold his 1906 crop in that market at the rate of $1.25 to $2.25 
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per bushel box. He says of them that they are one of the most 
profitable he has in his orchard. He had somewhere about 200 
boxes. This suggests that it is wise to have an eye all the time 
upon the home markets, as they are nearby and we are likely 
to be better served than when we ship across the water. So 
there are other varieties that mature early and are good sellers. 

The question then comes home to the farmer, What varieties 
shall I plant? The answer I shall give to this question will not 
be definite, because I am not familiar with the surroundings, 
but the farmer who wishes to extend his orchard should take 
into account what apples do well in the locality. He 
should learn what these are and from them select the kinds 
that are the most desirable. Only a few of these have been 
named, but do not allow the man who comes along with a well- 
taught story to induce you to plant a noverty when a certainty 
stands out clearly before your face. There are enough of them, 
and when once the varieties are determined be sure to place 
the order with the most reliable dealers only. Insist on in- 
spected stock to secure freedom from San Jose scale and other 
noxious insects. Examine the trees carefully when they arrive 
and if traces of insects are found do not plant the trees until a 
thorough examination can be made by the State entomologist. 
Set the trees carefully and give thorough cultivation and careful 
pruning, and the rapidity with which they will mature will sur- 
prise the grower. 
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SUGGESTIONS TO FRUIT GROWERS. 
By C. D. Smiru, Director Michigan Experiment Station. 


Maine strikes an observer from Michigan as an exceptionally 
good state for apple growing. In the first place you have such 
splendid sites. Maine farms are so beautiful that they are 
turned up on edge that people can see them better. The upper 
ecge, when not bare rock, is just the place for an apple orchard. 

Remember that Michigan orchards are threatened with at 
least one deadly enemy, the San Jose scale. I am sure that the 
most of the area of Maine is north of the danger line of this 
dire evil. All over the western part of Michigan are orchards 
_which are neglected, or torn up by the roots because the San 
Jose scale has secured a foothold too well settled to be dislodged. 
You are relatively, if not absolutely, free from this danger. It 
seems to me certain that Michigan is going to produce less 
apples, very notably less apples in the future than she has in 
the past. It is going to be a hard struggle to grow apples in 
other states of the same latitude. Again, while I have seen 
immense orchards set out in Missouri and Arkansas, | can 
assure you that for the most part the varieties are such as not 
to compete with your products. The attempt is now made to 
get the apples into Chicago in May or June and the Southerners 
are planting trees with this in view. The market for such fruit 
as Maine can produce is going to grow better and better as our 
cities increase in population. 

As to the matter_of varieties, I have no suggestion to make 
farther than to urge you to secure the bulletins of your Experi- 
ment Station which are sent free to every one who writes to 
Director C. D. Woods, Orono, Maine, asking for them. 

The soil might better be a clay than a light sand. 

In selecting trees, if sufficient time is allowed, it certainly 
would pay to have young trees grown from root grafts made 
with cions selected by yourself from bearing limbs of fruitful 
trees having the fruit that just suits your demand. This is 
better than buying average nursery stock in the root grafting of 
which not enough care is spent in the selection of the cions. 
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When it is remembered that an apple orchard is a crop that 
takes many years to mature, it is evident that it will pay to 
have the soil in first-class condition, well fertilized and in good 
tilth. The young orchard is kept cultivated, using some such 
other crop to go with it as corn, not potatoes, because the culti- 
vation should cease by the first or middle of August that the 
wood may be encouraged to ripen and be thus made more 
resistant to freezing. 

A cover crop should be used each winter to prevent the loss 
of soil fertility. Some legume would be better if the climate 
will permit. Possibly crimson clover, sown in August, will 
withstand the winter and will store up much plant food, deriv- 
ing its nitrogen from the air, as well as preventing the loss 
which would otherwise take place through the evaporation of 
water from the surface of the crusted, bare land. Remember 
it is not water alone which is moved to the surface as: the 
exposed soil is dried out by sun and wind. The water coming 
up from the depth of the soil bears with it plant food in solution. 
This plant food is left on the very surface of the ground as the 
water evaporates. Imagine, then, what happens on one of your 
steep side hills when one of those sudden September thunder 
storms comes after a period of drought. This plant food so left 
upon the surface during the drought is washed away and the 
soil is impoverished. It seems to me that this is the chief value 
of a cover crop in an orchard, this prevention of the loss of 
plant food. 

Your Experiment Station has performed a series of expert 
ments on this very question of cover crops. I assume that you 
are acquainted with the matter. 

As soon as the orchard begins to grow it must be trimmed. 
The pruning adopted in Michigan would not suit Maine con- 
ditions. Here the tree should be headed low and the limbs kept 
short. Winds are high, the seasons comparatively short and 
all conditions make for the relatively small and dense tree as 
against the more upstanding and spreading top. Of course the 
top must be left sufficiently open to admit the too infrequent 
sun. 

Spraying must be attended to. Against the scab you must 
spray here as we do in Michigan with copper sulphate before the 
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buds start. In Michigan we spray with lime and sulphur to 
fight the San Jose scale. After the petals fall the second spray- 
ing is against the codling moth. Here arsenic is used. Other 
sprays follow until the orchard in Michigan may be gone over 
seven times. Spraying pays, neglect is expensive. Get your 
station bulletins for full directions in regard to spraying. 

Finally, a recent examination of Boston markets has shown 
me how much depends on the packing of the fruit. One barrel 
of apples from which afl seconds had been rigorously excluded 
was selling for $4.00, another for $5.00, and a third, of very 
choice fruit, for $7.00. Other samples containing some fruit 
as good as in the other barrels just mentioned but mixed with a 
small per cent of inferior stock, were selling for $2.50 to $3.50 
per barrel. It pays, therefore, to select carefully, to pack nicely 
and to find your: market. 

In conclusion let a Michigan observer assure you that he 
believes that as the people of the country are awakened from 
their sleep and come again to their common sense, there will 
be a reverse current from the city countryward. These Maine 
farms are to go up in values per acre as they come more and 
more into demand. Apple orchards are going to cover your 
hillsides and the best fruit in the Boston markets is going to 
come from the north, not from the west. 
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THE PORK MAKING INDUSTRY IN MAINE. 
By Dr. G. M. TwircHett, Auburn. 


Pork making in Maine has never been looked upon as an 
industry to be pushed as other branches of farm work have 
been, and the common practice of growing one pig for family 
use and one or two for market, to pay the cost of the whole, has 
been accepted as sound and correct. A few who have established 
hog farms and been feeding from gathered swill, have continued 
year after year with varying success. Meanwhile the western 
farmer has been supplying us with hams, shoulders, breakfast 
bacon, fresh and salt pork, until the farmers have, in far too 
many cases, come to question if there can be any profit in the 
business. To be sure the Westerner has been shipping in young 
pork, not over six months old, quickly grown, and has doubtless 
smiled as he read of his eastern neighbor who has boasted, in 
the press, of his four to five hundred weight hogs, knowing that 
his corn has made that pork and that every pound over 250 has 
been grown at a loss. With these facts before me, and with 
a natural liking for a hog, I decided to make a practical test of 
the problem, find the cost of making pork, and at the same time 
the best and cheapest way to solve the question of profitable 
pork production for the eastern farmer. The experience of 
the entire West pointed to forage grown crops and pastured 
herds instead of pen feeding common in New England. Forest 
Henry and other well-known western growers declared this 
practice sound for Maine, and having faith in the hog, and the 
opportunity to test for myself, the work was commenced. Pure 
bred sows were purchased in December and wintered on ruta- 
baga turnips, small potatoes, clover and a minimum of grain; 
only what was necessary to keep them in condition. From the 
first each pen was kept supplied with charcoal, ashes, salt and 
sulphur as follows: One bushel of charcoal, one bushel ashes, 
one-half bushel salt and four pounds of sulphur. These were 
thoroughly mixed and kept either in small boxes or in the 
corner of each pen. An abundance of water was also kept in 
every trough, as this was seen to be a necessity for the best 
health of the sows. In this way, with plenty of work on the 
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strawy horse manure, and abundance oi fresh air, the sows 
approached the farrowing period in the best of health. Here 
we began to feed a small ration of middlings, with reduced 
quantity of roots. Pens were provided, with guard rails eight 
inches from the dirt floors and a small bed of straw iurnished, 
this being changed frequently to keep dry. When the pigs 
came some one was in constant attendance to prevent accidents, 
and then the sows were left by themselves for a day beiore being 
fed. ‘The first ration was of skim-milk, with a little middlings 
and bran, fed warm, and very soon there was call for liberal 
rations. One fact noticed was that there was a decided differ- 
ence in sows carrying the same number of pigs, in the quantity 
of food consumed, those requiring most being the heaviest 
milkers. Before the pigs were two weeks old, small, low down 
troughs had been provided and the food of the dams was being 
supplemented by that specially prepared for the young pigs. 

When four weeks old, some of the best of each litter were 
weighed, the variation being from nineteen to twenty-five 
pounds. As these sows were carrying eight to ten pigs each, 
the difference in weight forced the conclusion that in future 
breeding the sows to be retained should be the most liberal 
milkers. Here was a lesson of signal importance, the full force 
of which was not realized until these pigs were three to four 
months old. The larger size obtained during the first four 
weeks gave a strength and vigor to the pigs which sent them 
ahead rapidly later on. As the breeding of the sows was prac- 
tically the same, the sire the same, and the system of feed- 
ing the same, the conclusion was reached that the sows calling 
for most food and carrying the largest udder development 
were the best and most profitable. 

Failing to have a field of winter rye to turn the pigs on early 
in May, as I surely would if the experiment was to be repeated, 
we broke str#s of partly frozen earth between the trees in the 
orchard April 19th, sowing thereon at the rate of three pounds 
of rape and one bushel of oats per acre, using a small quantity 
of grain and grass fertilizer. May 12th, these five brood sows, 
with what pigs remained, were turned to pasture in this orchard 
and the grain ration cut down materially for the sows. Within 
two weeks a decided improvement in condition was to be seen. 
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May 12th ground was broken alongside the hog pasture, and 
one acre was sown to rape, clover and barley. This was old 
pasture land and very rocky. Here we used three pounds of 
rape, one bushel of barley and seven pounds of red clover, and 
on June 6th the opening was made for the hogs to run at will 
upon this acre. From this time until in September no food 
was given of any kind and the only labor item was to see that 
there was a steady supply of fresh water in the troughs, the 
orchard not having a natural supply. Above this acre and 
alongside the orchard one-half acre of corn was planted and 
one-fourth acre of pumpkins, and a portion of these last were 
thrown over the fence before the hogs were brought to the barn 
in October. In this way a good growth of the whole was 
insured, and the sows farrowed large litters in September, in 
the very best possible condition. The expense to the farm was 
that of labor, seed, fertilizer and time demanded to maintain the 
water supply and feed the pumpkins. The whole secret, if there 
be one, lies in growing a bountiful supply of rutabagas and 
mangolds to feed in winter, and in providing abundance of these 
forage crops for summer. Two years’ experience has taught 
the falsity of many theories, and surely the certainty of mis- 
takes. Hereafter I surely would provide a nearby field of 
winter rye upon which the sows could be turned early in May, 
if not in April, and on which they could feed while the rape, 
barley and clover were being sown and started. Then, too, the 
sowing of this combination should be at least in two periods, 
to insure succulence throughout the season. Beyond this, the 
pasture should include a stream, or abundance of springs, to 
insure an abundant water supply and save the time and labor 
necessary to furnish the quantity demanded for health and com- 
fort. 

Surely would I advise the use of the orchard, provided the 
trees have reached good size, because of the inreased profit 
certain to follow. The shade of the trees will protect from the 
extreme heat of summer, while the work of the season will 
thoroughly fertilize every portion. From the first, the hogs 
and pigs will eagerly search for the small apples as they drop, 
and because of the thorough work done the orchard will be 
free from the ravages of the dreaded railroad worm, while size, 
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vigor and quality of the fruit will be materially improved and 
quantity greatly increased. In an orchard of sixty trees, twenty 
years old, a lot of brood sows and pigs will well-nigh pay for 
cost of forage crops grown, and for labor necessary, in the 
benefit they will surely render the trees and the fruit. There 
is no way in which an orchard can be fertilized so completely 
and thoroughly as is here indicated, and two or three years will 
practically free it from many of the insect pests. 

Surely no man will for a moment think of leaving so valuable 
a lot of property alone, but will see every hog daily and, if they 
occupy an orchard, his eye should as often take in every tree. 
If extra attention is being paid to any one, a hoe and a few 
kernels of corn will easily center attention elsewhere until the 
whole ground has been fertilized and a goodly share opened 
to the sun and rain. With this precaution the orchard becomes 
an ideal spot for the hogs to pasture. The trees afford shade 
and the hogs will fertilize it in the best possible manner. 

Had the experiment been continued another year, Canada 
peas would have been sown with the rape, clover and barley, 
at the rate of one peck to the acre. Adding this, a marked 
increase in feeding material would be secured. In turning on 
to any green feed, it will be found best to restrict to one hour 
the first day, though there is not the same danger as with other 
stock. The feeding value of rape is so great that it may well 
be attempted by each and every man keeping hogs or sheep, and 
the combination here given will be found to insure variety and 
extend the season with each. Growing these crops and keeping 
an accurate account of every item of expense, it was found that 
pork could easily be produced for less than three cents per 
pound. Those having a liberal supply of skim-milk can still 
further reduce this cost, and surely these figures must claim 
attention and provoke a test on the part of hundreds of the 
farmers of Maine. If this be the result, the full pocketbook 
will surely follow, for each year will witness an increase in 
brood sows and acres in forage crops. By this simple method 
the whole question of western corn in our pork-making prob- 
lem may be eliminated, the home farm made to produce 
northern corn ample to finish off the forage grown porkers and 
put them on the market in best possible condition, and the farm 
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easily be made to yield all that is wanted to maintain the sows 
and grow the pigs. The call of the market is for the rapidly 
grown porker, and in its production there is greatest profit. 
Such pigs, to dress 200 pounds, should go on the market at six 
months old, and with two litters a year here is good business. 
It will not be possible to make pork as cheaply from October to 
April as during the summer months, but no man who has not 
tested the value of roots, vegetables, clover and home-grown 
grain can tell today what the difference would be. The first 
lesson to be received is that pork making is extremely profitable 
for New England farmers. When men come to believe this, 
the next step which has to do with the growing of the forage, 
root, grain and clover crops in largest quantity, will follow as a 
natural sequence. 

In fencing an orchard, or pasture, whether with boards or 
hog fence, I would run a strand of barbed wire close to the 
ground as a safeguard against the pigs rooting under. The 
additional expense is slight compared with the safety insured. 
There is no fixed style of architecture, either in pens or houses. 
Every man must be a law unto himself. The one object is to 
protect from storm and cold and confine within proper bounds. 
He who commences on a simple scale will find it comparatively 
easy to add to or improve as he finds success awaiting his efforts. 
The essential is to start, and be sure to commence with good 
stock. The question of breeds is not here raised, as that must 
ever be a matter of individual fancy, but this much may be 
indicated, that he who thinks of realizing from his four-weeks- 
old pigs must take account of the whims of his neighbors, espe- 
cially as regards color. Type is of far greater importance, and 
unless one intends growing the bacon hog with light quarters 
and long, slabby sides, the breed should be chosen with special 
reference to fullness of quarter and shoulder, roundness of body, 
intelligence of face, strength of leg and shortness of nose. In 
every case we want the drooping ear, not too large, as that tells 
of a quiet disposition. In these days no man can afford to use 
a grade male. If the first cross seems to be correct there is 
no certainty of its permanence. If grade sows are kept always 
patronize a carefully selected, well bred, pure bred male, and 
having made choice of any given breed cling to that year after 
year, thereby approaching fixedness in breeding. Well bred 
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stock will pay bigger dividends year in and year out than indif- 
ferently bred stock can. Above all, breed your own supply. 
Keep as many selected and tested sows as you can care for and 
out of two litters each per year make a business at once profit- 
able and satisfactory. Looking for profit, the growing of the 
forage crops on which to pasture the hogs, also the corn and 
pumpkins, alongside the hog pasture, becomes of the greatest 
- importance, as the labor item is thus minimized, a step the 
importance of which cannot at first be realized. Then, too, the 
liberty insured by this method induces larger herds, and the 
man who keeps four or five sows this year realizes how he can, 
by plowing a little more land alongside his hog pasture, carry 
six or eight and the pig revenue becomes a factor of importance 
in the year’s account. Weekly there are received at one station 
in Maine from six to eight hundred pigs from the West, hardly 
one of which will dress over 225 pounds. These growers have 
solved the problem of profitable production and they send their 
forage-grown pigs by the thousands into our state, two crops 
a year, and surely must smile as they read of the two-year-old 
hogs slaughtered here by our farmers, grown almost entirely 
on western corn, the growers of which could not afford to feed 
it at home. From 175 to 200 pounds mark the limit of profit- 
able pork production and this weight can readily be reached by 
the time the pigs are five to six months old. This insures two 
crops a year and may easily be made to add materially to the 
net income of the farm. For the past two years prices have 
ruled high, and the situation is such, throughout the West, that 
nothing except a financial panic is likely to make any decided 
change. 

With this period of prosperity, with wages good and every 
man employed, consumption of pork products has increased 
much faster than production, and with the rapid increase of 
population nothing but enforced idleness can stay this demand. 
Thus from every standpoint the growing of more pigs for early 
marketing is to be urged upon the attention of the farmers of 
Maine. 

In breeding with any view to selling small pigs, always reserve 
the largest, strongest, best-bodied ones for home growing. It 
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will always pay to sell the second grade, but never the pick of 
the flock or litter. 

With the general increase in consumption of pork, there opens 
before the man who grows his stock on roots, vegetables, forage 
crops and home-grown grain, the opportunity for increased 
profits because of the absolute freedom from taint of city swill. 
Such meat becomes at once the sweetest, cleanest, healthiest of 
all meat products and the fact of its quality once established will 
insure a price above market quotations. 

From every standpoint this method of growing pork presents 
positive attractions, and the limit is bounded only by the skill, 
energy and attention of the owner. There is no reason why 
Maine should not produce its own pork, hams, shoulders, salt 
pork and breakfast bacon, as well as by-products, and stop this 
enormous drain for the western-grown hog. By doing this 
millions would be added to the annual income of our farmers, 
and no man would be the loser. We have the pasture ground, 
can readily grow the forage crops, and, out of the improved 
manure piles resulting from the work of the hogs in winter, 
without detracting from the supply for other crops, grow the 
corn with which to fatten the yearly surplus. Commencing with 
the rape, clover, barley and peas, on which the pigs can feed at 
will, it may be found most profitable later on to allow them free 
range on the pumpkins and corn, thereby saving all labor of 
harvesting. Western growers declare that the loss by tramp- 
ling is comparatively small, but whether this practice be appli- 
cable to Maine or not must be determined by experience. It: 
is so contrary to our accepted ideas of economy that only the 
actual test can determine its cost or saving. One fact is cer- 
tain—that but little or no loss was sustained in allowing the 
herd to have free run over the rape, clover and barley, while 
the amount of valuable food produced on an acre was surpris- 
ing. As the barley which came first was eaten down the rape 
came, and as this was devoured the clover was coming, so that, 
when the pigs turned to this, the rape quickly threw out new 
leaves, thus keeping the field green and inviting through the 
season. The old idea that rutabagas are chiefly water and 
therefore of little value may well give place to a better concep- 
tion of their worth as a steady article of diet for any animal; 
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for once let a fair appreciation of their value obtain and thou- 
sands of tons would be grown where now there is one. It is 
safe to count on a yield of from twelve to sixteen tons per acre 
and these can be grown close to two dollars per ton, so that, 
in the study of hog economics, this palatable, nutritious and inex- 
pensive article of food must in the future play an important 
part in the making of the winter ration. If the hogs run on 
dressing from grain-fed stock, they will need but little corn or 
oats, if allowed a plentiful amount of turnips daily. 

The question is often asked about cooking food for hogs. 
I do not believe that it pays, and neither in feeding turnips 
would I bother to cut them. Looking for the lowest cost all 
these items enter into the account and must be considered by 
each individual grower from his own standpoint. As numbers 
increase, the labor item will call for special attention, and while 
no neglect can be possible without loss, the system of feeding and 
variety of food will become of increasing importance. 

Here is an industry which may be of immense value to the 
State of Maine if taken up thoroughly by our farmers and 
pushed energetically. Statistics gathered at the great shipping 
centers show that there has been a decrease of about 750,000 
head packed the past season. More than this, the best authori- 
ties declare that it is impossible for the corn belt hog crop to 
ever again be displayed on a stockyard bargain counter. Each 
year adds several millions to the army of pork eaters, a fact that 
practically insures against possible over-production. Finding 
the low level of three cents in cost of production, the grower 
will not be disturbed by any fluctuations from present high 
prices. No matter what the point of vision, there is certain 
to be a wide margin for the man who selects and breeds with 
care, maintains the health of his animals and puts on the market 
choice pork made entirely from skim-milk, sound grain, rape, 
clover, barley and peas as summer forage crops and roots and 
vegetables for a winter ration. If the conditions allow no room 
for neglect, they surely promise abundant compensation for 
watchfulness, skill and businesslike attention to details. The 
hog crop of Maine may well be increased along the lines herein 
indicated, for there are good profits awaiting the man who 
apples western methods‘on his Maine farm. 


REPORT OF PROCEEDINGS 


OF THE 


State Dairy Conference 
AND 
NINTH ANNUAL MEETING 


OF THE 


Maine Dairymen’s Association, 


DECEMBER 4, 5, 6, 1906. 


The Annual State Dairy Conference, held at Music Hall, 
Farmington, December 4, 5 and 6, was a very successful one. 
There was the usual good attendance at the meeting, and much 
interest was manifested. The papers presented were fully up 
tc the high standard of previous meetings, and the discussions 
were productive of much good. The exhibition of dairy prod- 
ucts and dairy appliances was large and attractive, and the 
score received by the exhibitors of dairy products was higher 
than in any previous year. 

A number of students from the agricultural courses at the 
University of Maine were present and added much to the inter- 
est and enthusiasm of the meeting. 
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TUESDAY EVENING, DECEMBER 4. 


ADDRESS OF WELCOME. 
By D. H. KNow ton, Farmington, Me. 


“Farming,” said Prof. L. H. Bailey in a recent article, ‘‘is 
becoming more difficult, and the old methods must go. In the 
future only the well-informed and efficient-thinking man can 
succeed ; that is, only the educated man.” I am glad indeed to 
welcome to our town these young men who come from the 
University of Maine and offer to us the results of their study 
of agriculture. I am glad also to welcome those who come 
from the study of the University or from the laboratory of the 
Experiment Station. They are the ones whom Nature, the 
old nurse, seems to take, saying: 

“Here is a story-book 
Thy Father has written for thee. 
Come, wander with me,” she said, 
“Into regions yet untrod, 


And read what is still unread 
In the manuscripts of God.” 


I only wish that more of our young farmers could be here 
and listen to your words and profit by them. But I rejoice to 
know that so many of the better class of farmers are regarding 
an agricultural education as an essential part of successful 
farming. 

The old State Board of Agriculture held its annual meeting 
in 1871 in this town. On that occasion the Hon. Hannibal 
Belcher gave the words of welcome: “We regard ourselves,” 
said he, ‘fortunate that you should be able at any time to visit 
us.” To-night as I stand before you I will reaffirm his words 
that we are fortunate to have this visit from you and I cordially 
welcome you one and all. That meeting of the old board here 
was a memorable one, for among those present were several 
who did noble work for the cause of Maine agriculture. The 
meetings were held in the old court house and I doubt if at any 
session there were a hundred persons present, and many of 
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those came in timidly as if treading on forbidden ground. “We 
have depended mostly,” said the gentleman referred to, “upon 
our stock and very little grain has been sent from the county.” 

But as he said then, so say I now, “What we want in this 
matter is information; the experience of those who have been 
engaged largely in the business.” That, Mr. President, is«what 
we are assembled here for on this occasion, and I am delighted 
to welcome you to the pleasant duty before you, for no greater 
pleasure is given to man than that of teaching others by word 
and precept the way to better things. “People seldom improve 
when they have no other model but themselves to copy after,” 
for “example is the school of mankind, and they wili learn at 
no other.” 

Some of you are in Farmington for the first time, and it is 
always well to know under such circumstances something of the 
place and the character of the people. A little over a hundred 
years ago the first settlers came into the Sandy River valley. 
From the hills they chose the wooded land whereon they made 
their homes. The river wound its way through the valley then 
as now, and from the easterly bank their lots extended back 
for a mile, thus reaching up into the high land. It is about 
three miles below our village where the first settlers made their 
homes. They chose wisely and well, as you will see, for within 
my recollection a young man bought a $10,000 farm in this 
valley, and the mortgage was bigger than the farm, but before 
he parted with that farm the cows had wiped out the mortgage, 
and now another young man is doing the same thing. This is 
just what the well-managed dairy in Franklin countv has done 
for many others. It has always been a paying business here. 

Sweet corn is regarded as a desirable crop by many of our 
farmers, and the past year one of these nearby valley farms gave 
cash returns at the rate of $75 per acre. This particular farm 
is operated by a man of foreign birth, attracted to the locality 
by the real estate boomers, and he brought with him all the 
necessary machinery, and the corn crop to which reference is 
here made was probably grown with less hand labor than any 
piece in Franklin county. May we have more such farmers to 
help us solve the vexed “hired man” question. 
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The valley was rapidly settled, but there were many who 
chose the hillsides for their homes. The hills were hard to 
climb then just as they are now, but the joy of living among 
the hills is a peculiar one, which only those know who enjoy it. 
The hill farms of Franklin county are fertile and while the 
valley farmers seem to have less labor to operate their farms, 
the higher altitude has often saved a crop from the frosts. 

One of these hillside farms last year produced 1,000 bushels 
of potatoes. This is not much, say you gentlemen from Aroos- 
took, but those potatoes sold without storage for $650 or 65 
cents per bushel. Another farmer in the northern part of the 
county has 1,000 bushels this year, and he is expecting to get 
a little more than 65 cents for them. 

Thus from various centers the town and county became set- 
tled, and farming has been the chief occupation of our people. 
That they have found farming a source of reliable profit, the 
prosperous homes all over the county bear evidence. While 
you here especially represent the dairy interests, ours are more 
diversified. Last April there were 5,959 horses of various kinds 
in Franklin county ; 8,536 dairy cows; 7,903 other cattle; 15,404 
sheep; 14,543 swine. Dairying, as you see, is an important 
industry in the county. The Turner Center Dairying Asso- 
ciation handles the most of the cream and for the year ending 
September 30th, the association paid its Franklin county patrons ' 
$168,987. The better to care for this large amount of cream, 
the association has erected a factory at West Farmington, at a 
cost of $6,000 or $7,000, where this cream is now sterilized and 
largely shipped direct to market. The cream taken by other 
factories and that made into dairy butter will bring the receipts 
for the dairy up to more than $200,000 for the year. 

Thus you see, Mr. President, we have large interests in dairy- 
ing, and our people will come in here to sit at the feet of those 
wiser than they are to learn the science and art of profitable 
dairying. You will find them good listeners and their welcome 
to you will be stronger than words of mine can express. 

As to the town itself, Farmington stands out conspicuously 
among the towns of the State. Our manufacturing interests 
are not extensive, but our people are industrious. It is a matter 
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of local pride that our banks contain more money per capita 
than those of any other county in the State. 

Public schools were early organized, but the people who came 
to this town to make homes wanted more for their children, 
and one of the first public buildings was the old academy where 
for many years the young men and women were taught in the 
higher branches of learning. It made the town in a peculiar 
sense a center of culture and influence that has had much to do 
with the social and moral atmosphere of the community. The 
time came when a sacrifice was called for, and where the acad- 
emy stood arose the first normal school in the State. Year by 
year this institution has sent out large classes of young men and 
women to teach in the schools of the State. More even than 
the old academy it has made the village an educational center. 
Its management is efficient, and everyone has a special pride in 
the institution. I regret that the school is not in session this 
week, but the building is here and Principal Purington will 
enjoy having you all call. 

For several years our public schools were overcrowded and 
there was a pressing demand for more room. It was finally 
determined by the school board to ask the town to erect a new 
high school building. When the matter came before the town 
the moderator anticipated a hard fight over the issue. A propo- 
sition to raise $30,000 for a new school building would require 
much deliberation in most towns, but without a word of oppo- 
sition or a single vote against it the money was raised. The 
high school with nearly 150 pupils is‘now occupying the new 
building for the first term, and Farmington people would be 
delighted to have you visit the school. 

The interest-bearing town debt is now $26,000, and our town 
tax rate for 1906 is just 13 mills. The village corporation, 
organized within the town, has a water debt of $7i,000, and 
the water system, which is now just completed to Varnum pond, 
about five miles away, yields an annual rental of over $6,000. 
The rate of corporation tax is two and seven-tenths mills, so 
that the village resident pays a tax of .0157 on the dollar. 

Franklin county owns its fine county buildings and has no 
debt. These low rates of taxation speak more plainly than 
words of our material prosperity. Not only do they speak well 
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for the present, but they also give promise of even greater pros- 
perity in the years to come. 

To-morrow in a nearby hall will be held the annual meeting 
of the Franklin County Agricultural Society, an organization 
created by act of the legislature in 1840. I think without inter- 
ruption it has held its annual show and fair. It owns extensive 
grounds and buildings, expending in improvements the past 
year over $1,000. The first report I find was for 1857, when 
the receipts of the society were $388.01 and $340 was paid out 
in premiums. This year there were on exhibition at the fair 
nearly 600 head of cattle, 101 horses, 188 sheep, 5 swine, and 
III coops of poultry, besides a large display of vegetables, fruits, 
and domestic products. The receipts for the year were $4,605.96, 
and the awards made amount to $1,258.35 besides the races. 
As the representative of this society I am glad to convey to 
you these facts, for we hear so much said of the big agricultural 
shows in Maine. 

Now, sir, I have by no means exhausted my subject, but I 
have endeavored to call your attention to some of our institu- 
tions and our natural resources. It is a pleasure to turn on the 
lights once in a while, because then we may see ourselves as 
others see us. You know now where you are, and somewhat 
of the people among whom your lot is cast the present week. 
In behalf of our citizens and the great interests you are here 
tc promote, I welcome you to our home town. We are glad 
to have you with us and we will endeavor to make you so happy 
you will want to come again. Mr. President and gentlemen of 
the State Dairy Association, the town is yours. 
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RESPONSE, 
By A. W. GILMAN, Commissioner of Agriculture. 


Mr. President, Ladies and Gentlemen: 

These warm words of welcome that have greeted us are 
profitable and bring us nearer together, and make better friends 
of us, and make us feel that we are one common family. The 
Maine Dairymen’s Association accepts gratefully this kind hos- 
pitality that has been extended to it. This organization has 
done a whole lot of good things for this State and a lot of good 
things for ourselves. It is a characteristic of this society to 
make this—their annual meeting—one of great profit to the 
State, and that each annual meeting shall outvie the past. We 
have been animated by one single purpose, to make this organ- 
ization strong, and to make it strong for the simple purpose of 
building up a great industry here in the State, and that is, a 
profitable dairy business. Our efforts are being crowned with 
success. All honor is due those men who conceived the idea 
and laid the foundation for this organization. They had minds 
and hearts to look into the future of this State and to conceive 
what might be done in the organization of a society that should 
instruct and spread knowledge among men who kept cows, tilled 
farms and raised crops. And from that time there has been a 
steady growth in the dairy industry of Maine. 

It was by the earnest and united request of this organization 
that the State in 1903 appointed a State Dairy Instructor whose 
duty it should be to instruct, protect and develop this great 
industry. 

We have been advancing all the time. We have been getting 
better cows, better farms, better buildings, and our homes are 
becoming more cultured, more refined, more convenient and 
more attractive. At the same time the process of education has 
been such that the farmers of this State have been taught to 
think, and to like to think, and to think to a definite purpose. 
The farmer has learned that in order to succeed in dairying he 
must exercise keen judgment and adopt business methods. In 
no other of our farm industries are the returns so prompt and 
so sure as those which the dairy offers. A business so indis- 
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pensable to the wants of the people and so profitable both to 
the farm and the farmer, is worthy of the best efforts of this 
association. 

Mr. President, your program is rich, containing some of 
Maine’s most practical, successful dairy workers as well as some 
of the best dairy experts of this country, men who have been 
identified with dairying and its work for a lifetime. They pos- 
sess both the science and the art of this subject, and we are 
expecting much information from them. But the most satis- 
factory feature of this program is that you have made a special 
effort to induce some of the students of the University of Maine 
to take part in this convention. It is the young men that will 
soon have charge of this entire matter, and I hope we may so 
arouse, awaken and interest them that they will catch inspiration 
from this meeting and resolve now to train, prepare and educate 
themselves for this important business. This is the all-impor- 
tant work of this convention. 


The remainder of the evening was devoted to the reading of 
essays by students of the University of Maine, in competition 
for prizes offered at the State Dairy Conference held at Pitts- 
field in December, 1905. 


WEDNESDAY, DECEMBER 5. 


THE HEAD. OF THR DAIRY, HERD: 


By G. M. GoweEL., Professor of Animal Industry, University 
of Maine. 


One of the most difficult tasks man ever sets for himself to 
perform is the breeding together of two animals of apparently 
equal merit and determining beforehand what the offspring is 
to be like. 

During all the years that have elapsed, since men domesticated 
cattle and commenced their improvement, the phase of the work 
that has received most thought, and been discussed more than 
all others, has been the relative influences of parents on their 
offspring. Theories have been set up, and vigorously advocated 
and defended, showing that the sire fashioned certain parts of 
the offspring after himself and that the dam controlled and 
shaped other parts of the unborn young, after herself. The 
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anterior parts of the new-born creature have been claimed as 
the contributions of parents of one sex and its posterior parts 
as the contributions of the other sex. The external form and 
markings of the young animal have been believed by some 
people to be usually like those of the sire, while its interior 
organs were expected to correspond to those of its dam. The 
function, disposition, and sex of the creature have been claimed 
as coming, regularly, from the male or female parent. 

All of these theories and claims have been proved true when 
the data was secured by the observation of certain animals, and 
they have all been proven untrue, as laws in breeding, whenever 
the evidence has been collected from a field sufficiently broad 
to be reliable. So far as we have gone in the study of breed- 
ing, no man has yet solved nature’s mysteries sufficiently to 
enable him to mould animals with that degree of accuracy that 
the potter moulds clay. 

In discussing the subject which has been assigned me—The 
Head of the Dairy Herd—TI have no right or disposition to 
claim for him greater influence upon the calves of his get than 
can be accredited to the cows with which he is mated, provided 
they are of equally good breeding and individuality. 

Concede that the moulding influences of the male are equal 
with those of the female, and his importance becomes increased 
many fold, in herds, where he is mated with many females and 
contributes his half of form and function to all the new-born 
offspring of the herd. Surely, in this sense, it is evident that 
“the bull is half the herd.” How important, then, that he be 
at least as well bred as every cow in the herd, so that he have 
as good, or better right, to claim his half, or more, in the makeup 
of every calf. 

Every one who is at all familiar with the changes that have 
taken place in New England cattle during the last forty or fifty 
years knows that the changes are the results of mating bulls 
of the dairy breeds with cows of the old stock, and continuing 
the mating of pure-bred bulls with the grade heifers of the suc- 
ceeding generations, down to the present time. These grade 
cows are the basis on which New England dairying rests today. 
As a whole, the stock is much better adapted to the special pur- 
pose for which we are using it, than it was when we began. 
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Much of the breeding has been good, for we have many grade 
herds that are averaging 250 to 300 pounds of fat per year. 
Much of the breeding and handling has been poor, for we have 
lots of cows that do not pay back, for the food they eat, better 
than did the old stock with which we started. 

Much of this grade breeding has been sensible, for the males 
were selected because they were well bred and had individual 
merit, and poor cows were rejected in the matings. Much of 
it has not been sensible because breeders have been content to 
use bulls just because they were pure-blooded, without much 
reference to the producing abilities of their nearby female rela- 
tives. 

Grade cows will continue to be the dairy stock with which 
we shall do business, because of their greater numbers and less 
cost. In this breeding, the rigid culling out of poor cows must 
be practiced and great care exercised in selecting the bulls to 
mate with them. 

I doubt if since the English people set out to breed better beef 
cattle and running horses, there has ever been a time, or coun- 
try, where the people have studied the mysteries of animal 
reproduction as have American breeders of American cattle 
and trotting horses, in recent years, and yet, we have learned 
no certain rules. We do not know how to breed cows that all 
yield heavily of rich milk, nor horses that all have great speed 
and endurance. Heifer calves are much more desirable than 
bulls, on dairy farms, and yet, we have no rule by which we can 
regulate sex at will. 

But we have gained much since the start. We have better 
yielding cows and more of them, and faster moving horses and 
more of them, and we know some of the reasons why they are 
better. We have learned that the ability to yield, or perform, 
is as transmissible from parent to offspring as is shape, size, 
or color, if that ability is present in the animal by right of 
inheritance. Unfortunately, not all good performing animals 
have the ability to transmit their qualities, and so we have the 
uncertainties. But it is commonly accepted knowledge, that 
animals that are themselves good performers, and whose parents 
and grandparents are good in the same respect, have the right, 
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if not always the ability, to stamp their young with the same 
good qualities that came to them by right of inheritance. 

A year ago at the meeting of this society, when discussing 
the source of the most valuable food supply for the cattle of | 
New England, I said, “I stand for grass.’’ I stand for grass 
today, and I also stand for pure air and exercise, for breeding 
animals; not such supplies of pure air as are fed in to them 
through tubes while they are shut into air-tight boxes during 
the whole winter. Such rooms, to be used in this way, are 
being advocated by lecturers on stable ventilation all over our 
Northern states. We have a similar system at the college, but 
we rely on it only when the temperature falls to from Io to 30 
degrees below zero—not once last winter and usually not more 
than five or six days or nights during any winter. The rest 
of the time the feed doors are open wide. The whole feeding 
room or driveway is open to all out-of-doors, through the large 
lattice-covered ventilators at the ridge of the barn. It does not 
freeze much in this cattle room, but sometimes crystals of ice 
show in the morning on the manure. 

The animals kept under these conditions do not have as 
smooth coats and they may not give quite as much milk during 
extreme weather, as when they are in warm rooms, but I believe 
they are in far better condition to become the mothers and 
the fathers of the cows we are to do business with, than if they . 
were given artificial summer temperatures in winter, with the 
withholding of an abundance of pure bracing air and moderate 
exercise. 

I am aware that I am treading dangerous ground in saying 
what I have, for it is known that animals can warm the rooms 
in which they live by the heat radiated from their own bodies 
and lungs and the rigors of our northern winters be avoided. 

I would use the system when necessary to keep the animals 
comfortable, but I would not draw the line of discomfort at 
above 32 degrees. Above that temperature in the room we 
never close the shutters and rely on the ventilating tubes to 
keep the air clean. 

Almost invariably when I advocate the open air and cool 
rooms for dairy cattle someone feels hurt and informs me that 
he does not believe it necessary for cattle to go to the brook 
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and stand on their heads and drink through the ice—and we 
agree perfectly. I think it was John Gould who said that every 
time a cow filled up on fifty pounds of ice water she lowered 
her temperature so that she went half way to death—and he 
was pretty near right. We run a steam pipe into our trough 
and raise the temperature of the water to 60 degrees and the 
animals drink from fifty to seventy pounds at a time and never 
chill, or show any discomfort, which they sometimes do when 
the water is too cold. 

The dairy cow is a good deal out of balance. When she was 
in normal condition she found food and shelter for herself and 
had no difficulty in living and perpetuating her kind. When 
man took her in hand he commenced to unbalance her. He took 
out in one place, and put in in another, until she has forgotten 
how to do anything, except make milk out of the food she eats. 
She cannot make flesh out of it and she hasn’t native sense 
enough left to save her life were she turned out to shift for her- 
self during a New England winter. Once she was of Nature’s 
creation; now she is man’s. Man has worked her clay over 
until he has made her the source of enormous quantities of the 
most luscious of human foods. He has spun his thread fine; 
so fine that she is like the touch of silk to the hand; so fine 
that she accepts man—her master—as her adopted son and 
yields to him that measure of her own life that Nature intended 
for the nourishment of her calf; so fine that her sons are unbal- 
anced like her—bunches of nerves—more the work of art, than 
of Nature. 

As races of men become wiser and weaker, so, as our animals 
have become wiser in the exercise of one function, they have 
become weaker in others. 

City people recognize the lack of Nature in their methods of 
living and so teach physical culture to the younger children; 
the girls play basketball and tennis, the boys, baseball and foot- 
ball—and other people take golf as substitutes for the tasks 
which Nature imposed, when she required every creature to 
hunt for his own food and supply his own shelter. Each year, 
men and women leave their unnatural lives in cities and go 
out into the open world, where their fathers and mothers got 
their strength and vitality, hoping to store up enough of Nature, 
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in one short month, to enable them to do the work which they 
set for themselves, within the walls of shop and office, during 
the remaining eleven months of the year. 

The bulls, in far too many of our herds, lead such lives of 
confinement and idleness as to render them unfit to contribute 
such constitution and vigor to their highly organized daughters 
as will enable them to milk deeply, reproduce themselves in their 
offspring, and last a reasonable lifetime. Dairy-bred bulls are 
bright animals and they do a good deal of thinking when given 
an opportunity to develop their senses. They are nervous and 
highly organized and when closely confined, fret for freedom, 
even though they did not have much of it in their calfhood days. 
They are erratic, of changeful moods, and at their best should 
never be trusted. I can mention half a dozen men in this State 
who were killed by their stock bulls. To shut them up by them- 
selves, away from the rest of the herd, is the very worst thing to 
do. We cannot allow them football and golf, but we should 
try to substitute for them. 

In our bull pen, which is tox18 feet in size, we have an inch 
and a quarter steel rod Io feet long, running along one side of 
the pen, three feet above the floor, and far enough away from 
the wall to allow a ring to slide from end to end of it, as the 
animal walks back and forth, he being attached to the sliding 
ring by two light chains which snap into the ring in his nose. 
He walks back and forth a great deal and gets considerable 
exercise. He is able to look across to the cows in the tieup, 
through his open door at all times. It is a very helpful arrange- 
ment and not expensive. 

The best scheme I have seen in practice is that at the Billings 
Farm in Vermont, where a five-eighths inch wire cable 75 feet 
long is anchored at both ends and stretched about six feet above 
the ground. A sliding pulley permits the animal to walk or 
run 75 feet and return as many times as he cares to. The four 
mature bulls were given exercise in this way, in relays, every 
day. It is strongly constructed and no animal is likely to tear 
it down when attached to it by his ring. Clamps are bolted to 
the cable, far enough away from the ends to prevent the crea- 
tures from getting at the posts, at the ends. One of the bulls 
required two men with staffs to lead him out from his stall, but 
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he was well behaved when fastened out to the cable, in sight of 
the cows, just through the fence. It is the best arrangement 
I know of. : 

On the islands of Jersey and Guernsey, it seemed to be the 
general practice to tie the bulls out in the open fields, with a 
combination of chain and rope, a dozen feet long, running from 
the ring in the nose to an iron pin driven into the ground, in 
the same way the cows are fastened, except that with the cows 
the chain passes around the horns close to the head. 

It is of the utmost importance that some method of keeping 
and handling bulls be pursued so as to save them until their 
value as sires may be known by the quality of their get. 

It is not pleasant to have a bull break loose and take charge 
of the place, as I have had them do, but it is a chance that every- 
one takes when he retains a spirited animal at the head of his 
herd. 

The selection of an animal to head the herd is a matter of 
the greatest importance. To the professional breeder who has 
made his herd, and knows the strong and weak parts of his ani- 
mals, I have no advice to give. A man who has sufficient skill 
to breed a herd of females, to uniformity, knows better than 
anyone else their weaknesses, which he wishes to correct, and 
he also knows how to select a mate for them, who is strong 
where they are weak, but he has to take the chances of that 
mate’s transmitting the desired improvement without interfering 
with the good qualities already prevailing in the herd. 

To the farmer breeders who breed dairy cows for their dairy 
worth, I would recommend the plan of breeding to producers, 
to get producers. I would go to that breeder of pure-blooded 
stock, whose ability for truth telling is above question, and ask 
him to show me the individual records of his herd for as many 
years as he can. This he can do, for any man who is worthy 
the title of breeder knows the performance of his animals. 
Look among the bulls he has for sale, for one whose mother 
and both grandmothers have each yielded above 300 pounds 
of fat for several years in succession. Then look for vigor, and 
strength, and evidence of function in the individual and see that 
among his relatives there are no weaklings. Be sure that he 
has a good skin—soft and of fair thickness. I am afraid of a 
very thin skin. Beware of a hard one. 


78 AGRICULTURE OF MAINE. 


It is a misfortune to have to use untested bulls, but somebody 
must test them before their ability to transmit the qualities of 
the stock from which they were bred can be known. 

“How long would I keep him?’—If his get were not good 
I would get rid of him as soon as I knew it. 

If he got me a lot of heifers that developed into good cows, 
with clean udders, and capacity to do, I would keep him as long 
as I could without inbreeding far enough to interfere with the 
strength and size of his get. 

“How far would I inbreed?’—I do not know. 

At the college we have five heifers that are from one to two 
years old, whose father is their grandfather. They are the only 
ones we have. I think I have never seen a lot of stronger 
heifers. 

“Do blood elements which are related, fuse and unite in the 
offspring, with greater ease, than tnrelated blood?’—I think 
so, and yet, I would be far from advocating indiscriminate 
inbreeding. 

I believe we should have great breeding establishments where 
the purpose should be to supply bulls for the breeding of busi- 
ness cows. I would have those establishments run on a plan 
that would keep the animals as much of the time in the open air, 
in winter, as they could be comfortable, and I would give free 
pasture runs to the cows, instead of keeping them tied up in 
the stables and wearing blankets all summer to fit them for the 
fall show rings. 

That old relentless law of Nature which caused the inferior 
animals to succumb to the hardships of life and the weaker 
bulls to go down in the battle for mastership placed at the head 
of every group of breeding animals, a master who was the best 
of his kind. 

In selecting the heads of our herds we should apply that same 
rigid rule of selection, and depend on his vigor as an indication 
of that prepotency, that shall enable him to transmit to his get 
the artificial milk producing capacity of his mother, in com- 
bination with the hardihood of his father, in such measures 
that he will contribute more than his half to his daughters. This 
I believe to be the bedrock principle on which the upbuilding of 
our dairy stock rests. 
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BOVINE TUBERCULOSIS. 
By Dr LE. Russery;’ Orono. 


Bovine tuberculosis is a fact and not a theory. It is no new 
statement that it is the most serious disease that the dairyman 
in the State of Maine has to contend with. The conditions that 
make it such are not new. Tuberculosis has been known and 
has prevailed for a long time, and if there is any consolation 
in the assurance that our neighbors are as badly off as we are, 
' we have plenty of that kind of consolation. Tuberculosis is 
not confined to the dairy herds in the State of Maine; it is not 
confined to the dairy herds in any state or in any part of the 
globe. It is common among cattle the world over, with some 
slight and unimportant exceptions. No climate protects, no 
breed is exempt. No conditions under which we may keep 
the animals protect them from this disease provided they are 
exposed to it. There are conditions that favor the development 
of the disease. The owner of the cattle has very much to do 
with the health of the animals, but if animals are exposed they 
are liable to this disease. 


THE NATURE OF THE DISEASE. 

How do we recognize it when we see it? Unfortunately, it is 
not an easy matter. Many times we have it and do not know 
it. That has been a very common experience. During the life 
of the animal there may be no indications of disease, and the 
animal may still be a menace to the health of others and to 
human beings. It is a disease caused by the tubercle bacillus, 
and it is characterized by tubercles or nodules that may be pres- 
ent in any part of the body. We have other diseases in which 
there are tubercles, but this disease is caused by the tubercle 
bacillus, and these tubercles may be found in any part of the 
bedy. They present a somewhat characteristic appearance, but 
their appearance varies at different times. The newly formed 
tubercles are small, hardly to be discovered, dark colored; filled 
with blood and constantly undergoing changes. A little later 
these same tubercles are larger.and have a center that is yellow, 
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and soft or hard as the case may be. These tubercles later may 
run together and form large tubercular masses that may contain 
solid matter. These may be found in the lungs, or in the lym- 
phatic glands, or along the intestines, or in any part of the body. 


THE CAUSE OF THE DISEASE. 

The cause of tuberculosis was in doubt until 1881, when Prof. 
Koch discovered it as a vegetable parasite, the tubercle bacillus, 
and now we may say that tuberculosis in all animals, under all 
the varying conditions, is due to this one vegetable organism. 
There are other contributing causes, but the other causes may 
be present, and this cause being absent we have no tuberculosis. 
A tubercle bacillus so small that it requires to be magnified 
three or four hundred diameters in order for us to see it, is the 
cause of the trouble. How does this organism cause the trouble ? 
How are animals infected? The stable in which healthy animals 
are living may be cold, it may be warm, it may be close, it may 
be open, it may be damp, the conditions may be as bad as you 
can imagine them, and the animals do not get tuberculosis. But 
provided the germs of the disease are present, provided you have 
one diseased animal in the herd, the other animals get the dis- 
ease. Manifestly they must get it through some channel or 
entrance into the body. The organism on the surface of the 
body is not in a favorable condition to grow. It is simply a 
particle of dust. But the animal has to eat and to breathe, and 
in these natural functions the opening is made by which the 
animal may become infected. The animal eats the germs, they 
find their way into the body through the digestive tract. Ani- 
mals may become infected, and do sometimes possibly, through 
the milk ducts and through wounds in the surface of the body. 
But practically, as we meet the disease, we find animals get it 
in two ways, they either eat it or breathe it in. Now as these 
germs enter the animals, in the food or air, they are simply 
minute particles of dust, and are still, in a sense, outside of the 
animal’s body. They are simply in the passages that communi- 
cate with the external air; but when these germs find their way 
into these passages, and rest on the mucous membrane, they have 
the power of entering into the membrane. They may enter so 
deeply that they find conditions favorable for their growth, viz.: 


DAIRY MEETING. SI 


food, warmth and moisture, and where they lodge they may 
grow, and the one organism that entered and contaminated the 
animal may in a few days be millions of organisms. 

The food contaminated with the germs may be eaten, and 
some slightly abraded surface of the mucous membrane may 
serve as a favorable place for their growth. Now what takes 
place? At first they cause a little local irritation. It is just as 
though the part had been injured by a blow. There is a little 
inflammation there, a little increased blood supply, and the organ- 
isms as they grow throw out a poison that acts first locally, and 
we have an inflamed surface that is not easily discovered, less 
in area, perhaps, than the size of a pin-head. At that stage of 
the disease it would take a microscope to determine definitely 
that the animal had any disease. That condition may continue 
for a considerable length of time, for we find that these organ- 
isms do not grow without some opposition, in the living animals. 
It is sort of nip and tuck between the animal life and the plant 
life. The animal does not surrender at discretion. If he is in 
vigorous physical condition, the germs may just barely live and 
for a long time hardly get beyond that. So we have animals 
affected with tuberculosis for years, and but little diseased tissue 
showing. But the day comes when they catch the animal in a 
weakened condition. Conditions are more favorable for the 
growth of the organism. This little diseased area then enlarges 
more rapidly, and it chances that some of the organisms that 
are growing here find their way into a lymphatic vessel or into 
a blood vessel and are carried on to some neighboring part of 
the body, and where these organisms come they begin to grow, 
and we find them spreading from the first initial point to other 
farts of the body. During the early stages of the disease the 
progress is nearly always slow. We may kill animals that react 
tc tuberculin and find only two or three little tubercles; we may 
kill others that have not been diseased any longer and may find 
great masses of tubercular growth. There is no uniformity in 
the way in which the disease spreads in the animal. The condi- 
tions under which the animal is kept have much to do with the 
progress of the disease. But the tendency is always towards 
progress and not towards recovery. The disease is an extremely 
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iatal one for cattle, and one from which they seldom recover. 
The death sentence may be postponed, their lives may be pro- 
longed, but the end is nearly always the same. Sometimes they 
may recover, but we cannot count on it. Where we are taking 
close account of the conditions of our animals, we sometimes 
step in and hasten the process, and bring the disease to a termina- 
tion sooner, but if allowed to take its course, finally the animal 
dies, as a result of the spread of the disease until it affects the 
vital organs. 

The disease, then, spreads from the first initial point. The 
tubercle, small at first, grows larger and other tubercles form. 
If the parts are not what we may call vital, if they are lymphatic 
glands, and the body seems to be supplied with a superabun- 
dance of these glands, there may be considerable disease and the 
animal not mind it. If the lungs become affected, or the liver 
or kidneys, then the end comes sooner, for these are more vital 
organs. But sooner or later these vital organs do become 
affected and the animal dies as a result of the disease. When 
the disease becomes general, the germs have spread through 
the blood vessels, and all the organs of the body are affected. 
We sometimes get this condition and we call it a generalized 
case of tuberculosis. The end comes soon. The usual course 
is, the animal becomes infected and under favorable conditions 
will live for a long time without much progress of the disease. 
Sometimes the animal has given birth to young, or been exposed 
to a bad storm,—something interferes with the vitality, and this 
gives the germ every chance, and it will grow more rapidly, the 
infection spreads to other parts and the end comes soon. Grad- 
ual progress, or sometimes almost none at all, during the first 
stages, and finally very rapid progress to the end. 


HOW TO DETECT THE DISEASE. 

How do we detect tuberculosis in cattle, considering the fact 
that most of them seem to be in good health? This is a vital 
point. There are three general ways: First, by physical exam- 
ination. Now some cattle have tuberculosis and we know as 
soon as we look at them that they are sick. They do not seem 
well. Their hair points the wrong way, their skin is dry and 
hard, they are curled up, they are losing flesh, and not giving 


DAIRY MEETING. 83 


much milk. They are not thrifty. These cases are not difficult 
to detect. We can pick them out quite easily. Then, again, 
another physical symptom of tuberculosis is failure to breed. 
Cows that have been bred regularly are difficult to get with 
calf. This may be due to tuberculosis. We always think of that 
as a cause for this condition. Cows that are affected near the 
surface of the body will show some condition that we can detect, 
like enlarged lymphatics just underneath the jaw, beside the 
neck. These glands are very frequently infected. We can feel 
those glands in every healthy animal. They are nodular in 
shape and somewhat soft, two glands of about uniform size. If 
these glands are diseased one of them, without doubt, will be 
considerably larger than the other, and it will be hard, or the cow 
will flinch somewhat when it is touched. The animal will 
frequently help us to arrive at the conclusion that the same is 
diseased. 

Then, again, if the animal is infected in the udder and the 
disease has made some progress there, we find a hard swelling 
in one quarter of the udder. Of course our dairy animals, with 
very highly organized dairy organs, are somewhat liable to 
disease of the udder, inflammation of the udder, that has no rela- 
tion to tuberculosis. We get a caked udder, etc. But provided 
the cow is apparently giving normal milk, and there is no evident 
cause for the hard lumps in the udder, and the lumps are not 
particularly sore but simply nodular in appearance, confined to 
one quarter, it suggests to us the possibility of tuberculosis. But 
it is very easy to get mistaken on these cases. 

These physical symptoms enable us sometimes to determine 
what are the diseased animals in a herd. Again, a very impor- 
tant point to consider in determining whether a herd is diseased 
or not is by the appearance of the animals that are sold out of 
the herd to go to the butcher. The life of our dairy animals 
is limited. Every year many of them have to go to the butcher. 
Sometimes some of them die before they get to the butcher. In 
all these cases a man who is watching carefully the condition 
of his herd ought to know how the animals look on the inside, 
after they are dead. An examination of these animals that 
go to the butcher or die from other causes will often help one 
te come to a conclusion in regard to the animals that are living. 
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It isa very good plan for a man who is depending for his income 
upon dairy animals to know as much as he can about the inside 
of them anyway, and to improve every opportunity to see the 
anatomy of the cow after she is dead, and particularly, it is well 
for him in this connection to see the cattle that are killed from 
the herd. He may from that get some idea of what the condition - 
of his herd is. Up to 15 years ago we would have to stop right 
here in what we had to say about the detection of tuberculosis 
in cattle. These were the only methods we had, and it was 
impossible to detect tuberculosis in a large number of cattle 
that were but slightly diseased, at that time. In 1890 Prof. 
Koch, who discovered the germ at first, had perfected a method 
of detecting tuberculosis in its incipient stages. He had manu- 
factured tuberculin and had used it, so that it was recommended 
as a means of diagnosing tuberculosis in living animals. In 
1890, 1891 and 1892, tuberculin was used by a great many men 
to determine the presence of tuberculosis. Now what is this 
tuberculin? In brief, it is beef tea and the products of the 
growth of the tubercle bacillus. It is made something like this: 
The tubercle bacillus does not grow very well in nature, except 
in living animals. It is what we call a parasitic, pathogenic, 
organism. It will grow in living animals but it will not grow in 
nature anywhere else. Now by special care in the preparation 
of a culture, it was discovered that this organism could be made 
to grow in a laboratory. Beef tea was made, a little glycerine 
added to it, the living germs put in, and the beef tea containing 
the living germs put into a warm chamber and kept at about 
the temperature of the animal body; and slowly the germs would 
multiply, so that in the course of three months the beef tea would 
be filled with germs of tuberculosis. In growing the bacilli in 
beef tea, a certain poison was produced, the product of their 
growth, which is the essence of tuberculin. After three months 
the beef tea was sterilized by heat, filtered through a porcelain 
filter which filtered out all the solid matter, then the beef tea 
was evaporated somewhat, and we have the imported tuberculin. 

It is beef tea that contains the products of the growth of the 
tubercle bacillus. It contains no living germs, no germs at all. 
It is a simple chemical substance that has been produced by the 
germs, and the beef tea in which they have grown. 
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Now this tuberculin, prepared in this way, was discovered to 
have the ability to help us detect tuberculosis, and in this way: 
A little of it, injected underneath the skin of an animal that is 
diseased causes, in the course of some hours, a rise of tempera- 
ture in the animal. That rise is gradual. It remains at a 
maximum for a time and gradually declines. After the animal 
is inoculated the rise of temperature and decline follow in the 
course of 24 or 28 hours. The temperature has then returned 
to the normal. That is what we calla reaction. If the animal 
is sound the dose has no apparent effect. In this way we diag- 
nose the presence of tuberculosis. This test is so simple and so 
exact and so reliable that it has come to be the one test for 
tuberculosis. We may make mistakes in diagnosing tuberculosis 
by physical signs. We may find a lump in the udder that we 
think is a tubercle, and it may not be a tubercle at all. Enlarged 
glands may not be the result of tuberculosis. Cattle sometimes 
are in a very unthrifty condition, and the cause is not tubercu- 
losis at all. An expert can discover a good many cases by physi- 
cal examination, but even an expert makes mistakes; and the 
great majority of cases he cannot detect at all, no matter how 
expert he is. Tuberculin is so exact in its ability to diagnose 
that the early developing cases are discovered with quite as great 
certainty as the later ones. And while it is not infallible, and 
certainly not infallible when it is applied by fallible human 
beings, it is certainly by long odds the most effective way we 
have. It has come to be regarded so in such an emphatic degree 
that there is no state in the Union but that is using it. The 
United States Government does not allow any cattle for breed- 
ing or milk producing purposes to come into the country with- 
out this test, and most of the states are as rigid in regard to 
cattle crossing the State line. Our most progressive breeders 
the world over are testing their animals in order to keep a knowl- 
edge of their condition. 


MANNER IN WHICH THE DISEASE IS CONVEYED. 


How does tuberculosis spread from one animal to another? 
‘How does the diseased animal convey the disease to well animals ? 
We have noticed that the germs must find their way into the well 
animals by certain channels. How do they find their way out 
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from the diseased animals? In two or three ways generally. 
Here is an animal with the disease confined, we may say, to 
the lymphatic gland in the side of the neck; that animal may 
live in that condition for years and not infect any other animals. 
The disease is confined to that gland, and there is no channel of 
connection between that gland and the outside air. No germs 
are being cast off. This animal will stand side by side with 
other animals for years and the other animals not become affect- 
ed. A little later the disease spreads and the lungs become 
affected. We have a little tubercle growing by the side of the 
air tube in the lung. This degenerates, breaks down, and pus 
is coughed out. Here we have the germs coming out in mil- 
lions. Another way,—these germs set free in the udder of the 
cow are taken out in the milk by the calf and the calf gets the 
disease directly from the dam. Wherever a tubercle degen- 
erates in connection with a passage of the animal that communi- 
cates with the outside air, whether it be in the lungs or in the 
digestive tract or in the udder, the germs are set free from the 
animals. We may have animals that for a long time are not 
infecting others in the herd. Suddenly a tubercle degenerates, 
and the germs are set free. Then it becomes a menace to every 
animal. We find some animals that are constantly a menace 
because we find sores in the lungs constantly giving off these 
germs. The animals are coughing them out, they are falling 
or. to the food, they are drying and flying in the air and other 
animals are breathing them in. These are a menace to the other 
animals. 

Now, there has been more or less said about the infectedness 
of milk from tuberculous cattle, and the statement has some- 
times, even recently, been made that cattle never give off germs 
through the milk unless they are diseased in the udder. That is 
a theory that was considered well founded at one time, but that 
question has been studied very carefully and statistics are not 
lacking to show that any cow, we may say, that has tuberculosis 
in any stage, may at any time give off germs in the milk. Now 
that is a broad statement, but I have given it guardedly. Any 
cow affected with tuberculosis at any time may give off the dis- 
ease germs in the milk. When we consider the probability, it 
is very evident that with open sores in the udder the germs must 
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be present all the time. An animal with disease in the lungs 
may not ordinarily give off germs, but just as sure as the dis- 
ease may be spread through the blood vessels and the lymphatics, 
just so sure the germs may find their way out of the animal 
through the milk at any time. We are not justified in regarding 
the milk from tuberculous cows in any stage as being entirely 
safe food for other animals. 


METHODS OF PREVENTING THE SPREAD OF THE DISEASE. 


The disease is not curable, according to our present light. 
There has been a great deal of study put right on this subject 
of finding a way to cure tuberculosis in cattle, but up to the 
present time no reliable method has been discovered, though 
sometimes animals do recover. Failing of a cure, what shall 
we do? There has been just as earnest search, perhaps, in 
recent years when there has been some little encouragement, to 
find a preventive for this disease as to find a remedy. This is 
an age of vaccines and lymphs for rendering animals immune, 
and for at least sixteen years different investigators have been 
trying to discover means for the prevention of this disease. 
Different methods have been used. Tuberculin was tried for 
this purpose. Sound animals were inoculated repeatedly with 
the hope that it might protect them against infection, and there 
was some little evidence that they were protected, in a degree. 
Animals constantly injected with tuberculin are not likely to take 
the disease, but the protection seems to be only temporary and 
not very sure. Next they tried the injecting of the dead bacilli. 
These cultures grown in the laboratory were killed by heat and 
the beef tea and the dead germs were injected and some measure 
of protection was gained in that way. But up to the present 
time it has not been found a very satisfactory way of protect- 
ing animals. Another method that bears some relation to the 
Pasteur method of vaccination for the cure or prevention of 
rabies is by the use of the living germs. Now at first that seems 
a little peculiar, that we would deliberately inoculate cattle with 
this germ of tuberculosis while it is still alive with the view 
of getting any good results. But it had been discovered that 
while the living germs right from an animal that is suffering 
from tuberculosis, a cow, for instance, injected into another 
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animal will grow there and produce the disease, if these same 
germs are grown in the laboratory through generation after gen- 
eration they lose in some degree their ability to grow in living 
animals, They do not grow as readily in living animals as 
before they were grown in the laboratory. It is found that the 
germs that have originated in human beings are not quite as 
virulent in cattle as those grown in cattle. We find that these 
germs grow in a great variety of animals, but as they grow in 
different animals they acquire certain characteristics that are 
peculiar to them in these animals, and so we get an attenuated 
virus, as we say, either from human beings or by growing the 
bacilli of bovine origin in the laboratory, through generations. 
In these ways we get organisms that do not grow very readily in 
cattle. Now briefly, we will say that this is the most promising 
line of investigation for getting a virus for vaccinating to pre- 
vent tuberculosis at the present time. A great many are work- 
ing along this line. They are endeavoring to perfect this virus 
so that it shall have just the right strength; it must not be too 
weak to protect the animal, it must be weak enough so that it 
will not grow in the animal to any great extent. But it must 
protect the animal so that the stronger virus of the natural infec- 
tion will have no effect upon it. There has been a good deal of 
suceess along this line of preventive inoculation. Veterinarians 
the world over are expecting, with a good degree of reason, that 
in the not distant future a method of protective inoculation will 
be available, at such a price and with such safety to the animals 
and human beings as will warrant its quite general use. When 
we have said this, we have said practically all that may be said 
in regard to the matter at the present time. 

Dr. Salmon, who was for over 20 years at the head of the 
Bureau of Animal Industry, last month published a bulletin for 
the Bureau on the subject of Bovine Tuberculosis, and in this 
bulletin he has collected together the reports of the work that 
has been done along this line the world over for the last 15 years 
or more. In this bulletin he says: “The ablest veterinarians in 
the world are confidently expecting that a practical and safe plan 
of procedure will soon be developed.” And then in conclusion 
he says: “There is still much to learn about ‘vaccines’ and their 
effect, and the owner of cattle will be wise to avoid their use 
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pending further investigations.” He qualifies that somewhat in 
another sentence by saying that under peculiar circumstances 
there may be cases where it would be wise for men to have their 
animals vaccinated, but his general advice is that it is a little 
premature at the present time. We are not quite sure enough of 
our ground to advocate the general use of vaccines as a prevent- 
ive of tuberculosis. 

I want to say in regard to getting rid of tuberculosis that we 
first have to know that we have it, and a word in regard to the 
tuberculin test might not be out of place here. The tuberculin 
test is performed by a great many different individuals under 
different conditions, and the method of performing it is not 
entirely uniform, but after all there is a right way to do it and 
there are probably quite a good many wrong ways. It is well 
for us to have in mind something near what the right way is. 
An approved method of performing the test is something like 
this: In the evening, from 8 to 10 o'clock, the temperature of 
the animals to be tested is taken. If their temperatures are 
normal or practically so, the tuberculin is injected at that time. 
For a mature animal weighing about 1000 pounds, we would 
inject, of the tuberculin made in this country ready for use, two 
cubic centimeters; of the Koch tuberculin, the same amount of 
the ten per cent solution. For a calf ten days old, about five 
drops. The dose would vary somewhat with different animals, 
according to their size. Eight or nine hours after the injection 
is made, the temperatures of these animals should be taken again, 
and they should be taken at intervals not exceeding three hours 
until four temperatures have been taken. Now Dr. Law, Dean 
of the Veterinary School at Cornell, says the temperature should 
be taken at intervals of two hours during the day succeeding 
the injection. Dr. Salmon, Chief of the Bureau of Animal 
Industry, said that the temperature should be taken from early 
morning until late at night at intervals of two hours, the day 
after the injection. Certainly the taking of four temperatures 
at intervals of three hours is not any too careful work. The 
objection to the frequent taking of the temperatures, in practice, 
is that it costs money. It costs something to have animals 
tested anyway, and the cost is sometimes a stumbling block in 
the way of having the test made at all, and the least trouble 
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that is required in making the test, if it can be a satisfactory one, 
the better, and the number of temperatures that will reveal the 
condition of the animal is really all that we need. 

If, when the fourth temperature is taken, there has been no 
reaction, the animal may be considered as having passed the test. 
If the temperature at the fourth test is rising, and we are in 
some doubt at that time, continue to take the temperature as 
long as it rises, at intervals of three hours. 

Now the animals that have passed the test are probably sound 
as far as this disease goes. But this test is not infallible. Here 
is an animal about ready to drop into the grave. Poisons do not 
have much effect upon her. We do not need a test anyway, in 
that case. We can discover the disease without. On the other 
hand, here is an animal that has had tuberculosis for a year or 
two; the disease is confined to a little tissue not longer than the 
end of my thumb, and has not made any progress during that 
time. The germs are there, there is a little tuberculous tissue, 
there are germs that may begin to grow, and are likely to, but 
for the time being there is no progress. That animal, tested at 
that time, will not react to the test ; so that a small percentage of 
the animals suffering from the early stages will not react. But 
if the test has been properly made, and right conclusions are 
drawn from the temperatures, and a consideration of the ani- 
mals, the animal that reacts is tuberculous. There are some con- 
ditions which must be observed. A little tuberculin is injected 
into an animal last night, and that animal may become feverish 
today from some incidental cause. If she is driven about in 
strange quarters, or food is withheld, or the animal is in heat, she 
may have a rise of temperature that has no relation to the test 
at all. There is a chance for the exercise of good judgment and 
skill, and for experience to count, in making the test. We can- 
not just read the temperatures and say, this animal is diseased. 
But if the rise of temperature is due to the injection of tuber- 
culin, we are safe in saying that the animal is diseased. We 
may sometimes make mistakes in deciding what is the cause of 
the rise of temperature. 

Ques. Do you think it safe to go on one initial tempera- 
ture? 
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Ans. Yes, if that isa normal one. It may be along the line 
of safety to take more, but it is not along the line of the practical 
working of this test. I may take the temperature of one thou- 
sand animals at 8 o’clock at night and may inject the mature 
animals that have a temperature below 102% degrees, and [| will 
not make a mistake in testing them, one time in a thousand. If 
the temperature has gone up gradually, the day after the injec- 
tion, and remained stationary for a time and gradually declined, 
it is a normal reaction; and the chance that an animal suffering 
from fever of an incidental nature will exhibit that normal tuber- 
culin reaction just the day after the tuberculin is injected, can 
almost be disregarded. If we were to take the temperature of 
these cattle at intervals of three or four hours, for 24 hours 
before the injection, we should pretty nearly double the cost of 
the test, and in that way render it somewhat impracticable. In 
giving the method I do, I do not claim that it is the most approv- 
ed way that the test could possibly be made, but I believe it is 
the most practical way, and the errors will be very rare. We 
must have the work done as cheaply as we can without sacrific- 
ing safety in order that the test may be a practical one. 

Ques. Do you say that after the 4th time of taking the tem- 
perature, if it is found continually rising, it means that the bacilli 
are present? 

Ans. Sometimes we have a delayed reaction, but usually we 
get the highest temperature certainly within 18 hours; some- - 
times it comes as late as 22 hours. If at 18 hours after injecting 
the tuberculin we find the temperature somewhat elevated, going 
up a little, and we are not quite satisfied, it is not high enough to 
consider it a reaction, we will continue to take the temperature 
of that animal once or twice more. We occasionally get a reac- 
tion with the maximum temperature, that we would not have 
considered a reaction at the fourth taking of the temperature. 

Ques. ‘The reaction indicates the presence of the bacillus? 

Ans. Yes, of growing germs. 

Ques. Is it not a fact that the majority of animals reach the 
maximum temperature at 14 or 16 hours? 

Ans. They usually reach the maximum at about the 15th or 
16th hour. The younger the animal, as a rule, the earlier the 
rise to maximum temperature. 
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Another point in making this test: The first test that is made 
we regard as the most satisfactory. We may test an animal 
teday and she reacts. We may test her tomorrow and possibly 
she will not react. If for any reason we test an animal today 
and we are not satisfied with the results, in order to get another 
satisfactory test we must delay the retesting as long as may be. 
We do not ordinarily retest under a month. And in making the 
second test it is generally advocated that a double dose of the 
tuberculin be used, at least with old animals. 


HOW TO STAMP OUT THE DISEASE. 


In regard to what shall be done with a tuberculous herd, how 
it shall be handled, how we shall get rid of tuberculosis if we 
have it, with the least trouble and expense,—there are two ways 
advocated and both of them are followed somewhat. One way 
is what is known as the Bang method of handling tuberculosis. 
In Denmark 50 per cent of the cows are tuberculous. Manifestly 
it would seriously handicap them in their dairy industry 1f they 
were to test and kill 50 per cent of their cattle. It was not con- 
sidered a practical thing to do. Bang developed this way of 
handling the matter: Cattle catch tuberculosis from each other. 
So he tested the herds and divided them, putting the sound ani- 
mals into a clean barn which was not contaminated, if possible, 
and keeping the diseased animals in the old barn, those of them 
that were in physical condition to do good work in the dairy. He 
sterilized the milk of the diseased cows and fed it to the calves 
of the diseased herd that had been transferred to the well herd. 
The basis of this method is this: The calves from the diseased 
cows are nearly always sound when they are born; they get the 
disease later. These sound calves from the diseased cows are 
put into the sound herd, and in that way we keep the blood of 
the diseased animals, which may be very desirable to retain. 
The diseased animals gradually pass off the scene. As soon as 
they are not profitable to keep they are killed. In Denmark if 
they are not thoroughly diseased they sell the meat and the 
people eat it, but we cannot do that here. In that way the man 
builds up a new herd of sound cattle quicker than he could by 
exterminating the diseased animals at once, and perhaps with 
less expense. Following that method, every six months the 
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man has to retest, and once in a while an animal from the sound 
herd has to be transferred over to the diseased one. Finally, if 
good care has been exercised to make a sharp line of division 
between the sound and the diseased herds, if they are in separate 
barns with separate attendants, in course of time he may have a 
sound herd. 

The objections are very evident. The man has to maintain 
two herds, in two barns, with two corps of attendants to make 
this method thoroughly satisfactory ; he has to sterilize the milk, 
and these animals are not as productive as healthy animals. It 
costs money to keep animals anyway, and the best and soundest 
are none too good. In this country this method has not been 
found very practicable. In the State of Pennsylvania, where 
the State laws allow the use of this method, and the option is 
always given the owner of the herd whether he shall have his 
herd cleaned up at once or retain the diseased animals, the 
report of the authorities is that the Bang method is seldom used. 
One herd in the State of Maine is being treated in this way at 
the present time, but the conditions are exceptional where a man 
has another uninfected barn somewhat removed from the gen- 
eral herd barn and a man who can take care of these animals and 
not go near the sound animals, and where he can sterilize his 
milk and use it profitably. It is not a common method but it 
certainly ought to be allowable, and under some conditions it 
may be wise to follow it. 

The other method is known as the slaughtering meihod. That 
is rather a harsh way of putting it, but that is about what it is. 
We simply kill and make phosphate of or bury the diseased ani- 
mals, disinfect the barns and have a sound herd from the start. 
But the slaughtering is only a part of it. We have 
slaughtered the animals, but we want to continue in 
the dairy business. What are we going to do? We 
do not want to burn down our barns and build new ones; 
we want more cows and have to keep them in the same old barns. 
It is just as important that we disinfect our barns as that we get 
the diseased cattle out. In getting the cattle out we do not 
accomplish anything, in a sense, in the protection of other ani- 
mals. The tubercle bacilli remain in the barns. If we have got 
rid of the cattle we have left the germs and if we put new cattle 


94 AGRICULTURE OF MAINE, 


in right where we have taken out the diseased cattle we are 
subjecting the new cattle to the disease. The mistake has been 
made, of putting cattle into the old barn without killing the 
germs. It is just as important to disinfect the barns that have 
been infected with the tubercle bacillus as it is to get out the 
diseased cattle. It is not an impossible thing to do. It is not 
always an easy thing to thoroughly disinfect an old, rough, open 
barn. It requires a great deal of painstaking effort, and there 
may be conditions under which the cheapest way to disinfect is 
to burn, but that probably is not often true. We have found, in 
practice, this method to be very satisfactory, for disinfection: 
The barn is first emptied of stock, fodder and utensils, as far as » 
the disinfection would hurt them, then it is cleaned by sweeping 
it and washing up the manure in the tie-up, cleaning it about 
as water will clean it; then it is thoroughly sprayed from the 
ridgepole to the basement of the cellar with corrosive sublimate 
solution, one part of the sublimate to 1000 parts of water. Cor- 
rosive sublimate is as effective a disinfectant as we have. What- 
ever germs are touched by the solution are destroyed. The only 
point to be observed is to touch them all, and this is not always 
easy. But with a force pump on a barrel and two careful work- 
ers, one to work the pump and the other the spray nozzle, the 
barn can be literally washed all through with this corrosive 
sublimate solution. And we believe that, considering cheapness 
and effectiveness, this is the best method to be adopted. Possibly 
there is another method that may supersede this because of the 
ease of applying it. It has only recently become available. For 
disinfecting houses formaldehyde gas has been used for a num- 
ber of years, and in limited areas, that can be closely sealed up, 
this formaldehyde gas has been a cheap and effective means of 
disinfecting. It has not been available for barns because we had 
not any good method of generating the gas fast enough. We 
cannot close up a large barn quite as tight as a sealed room, and 
there are more ways that the gas will get out. And if we can- 
not get a good deal of it in a room at one time it is not effective. 
There has recently been discovered a method of generating it 
more rapidly, so that choosing a calm day, closing our barns as 
carefully as they can be closed, stuffing rags into the cracks, clos- 
ing the windows and battening the doors, the gas may be gen- 
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erated so rapidly that probably it is going to be a very effective 
method of disinfecting. It consists in putting the water con- 
taining the formaldehyde into a jar that contains permanganate 
of potash and then getting out of the room just as quickly as 
possible. 

Ques. Do you think it will be as effective as the corrosive 
sublimate ? 

Ans. In careful hands I think it will, and the work has to 
be carefully done with the corrosive sublimate. I shouldn't 
wonder if sometimes it would be wise to do both things. You 
co not get the corrosive sublimate into all the cracks and crevices 
quite as you can get this gas, and both might be done to advan- 
tage. 

Now when we get clean from the disease, how are we going 
to keep clean? I would like to tell a story, one that has been 
repeated in practice a great many times in the State of Maine. 
One of the most progressive men in a neighborhood was not 
satisfied with the cattle his father had left him on the farm. He 
wanted better stock. He fitted up his barns somewhat and went 
out and bought some registered stock of the breed that he pre- 
ferred. He bought with a great deal of judgment, he did not 
rely entirely upon his own judgment, and he did not spare 
expense particularly. He got the best animals of that breed he 
could get and brought them home. He took good care of them 
and bred them wisely, weeding out his herd and keeping only 
the best. He took his cattle to the fairs and exhibited them, and 
his judgment in buying and breeding was commended by the 
judges. He carried home the blue ribbons. He got his herd up 
to the capacity of his farm, and then he had some surplus stock. 
He had advertised at the fairs and now he was advertising 
through the papers and buyers commenced to come. He was 
just in a position to reap the fruit of his effort of years, practi- 
cally his life up to that time. He sold an animal and the man 
who bought it soon came back to him and told him that the 
animal was not right, she was diseased. He investigates the 
condition of the herd and the State buys the most of them and 
turns them over into fertilizer. He has been breeding tubercu- 
losis all the time. That is not a new story. They are not doing 
that as much as they did, but it is a story that has a great many 
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chapters to it. It has been repeated time and time again in the 
State of Maine. There was an excuse for it at one time, it was 
practically the only thing a man could do, unfortunately. He 
bought cattle with the best judgment available, and he bought 
diseased cattle and bred the disease. He could not do any other 
way. But that time has passed. The man who goes out now 
and does that thing has only himself to blame for it, He can 
have his cattle tested when he buys them. He can be as sure 
of the health of the animal as of the other qualities, and if he 
does not buy tuberculosis he will not have it. When a man 
has tuberculosis in his herd he has bought it sometime, some- 
where. He did not breed it there at first, he just bought it. 
He does not always know just where he bought it, but he cer- 
tainly bought it somewhere. But we do not need to do it now, 
and the man who continues to buy tuberculosis and sell his cat- 
tle to the State is almost criminally negligent. The history of 
the herds of registered cattle in this State is not one to be proud 
of. The commissioners tell us that 20 per cent of the registered 
cattle that have been tested in this State have reacted to the 
tuberculin test. That is a high percentage. I do not suppose 
there are over one or two per cent of all the cattle that are tuber- 
culous. Why are there 20 per cent of these and not a higher 
percentage in the State? It is just this way: ‘The man who 
has built up a registered herd of cattle has had more chances to 
buy it than a man breeding native stock. In the past he could 
not avoid buying it. 

Ques. Is there any danger of carrying the disease in cloth- 
ing? 

Ans. Yes, sir, probably some little danger, but when I say 
a man buys the disease that practically covers the whole of it. 
There may be a case where a man who has tuberculosis and is 
coughing and spitting around carelessly will give it to the ani- 
mals but that seldom happens. It is just possible, too, that a 
man may carry dust, enough from one contaminated stable to 
another, but we may almost disregard that. 

Ques. If you have an animal in your stable that kas tuber- 
culosis, and the rest of them are breathing those germs are 
they bound to get the disease anyway? : 
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Ans. No, sir. But we will say this. Bovine tuberculosis is 
very contagious and cattle that never see the inside of a barn 
catch it from other cattle. They have a higher percentage of 
tuberculosis in the Argentine Republic and out in Australia and 
New Zealand than we have in this country, and the cattle are 
not housed, and they have an ideal climate. It is a contagious 
disease for cattle without doubt. They are liable to get it when 
exposed, but not sure to. 

Ques. Keeping the cattle in the open air, then, is not a 
preventive, if you have the disease in the herd? 

Ans. The closer you keep the cattle confined with the dis- 
eased cattle, the more liable they are to be diseased; but there is 
danger just as long as sound cattle associate with diseased ones, 
no matter whether out-of-doors or in a house. The danger is 
greater the closer the association. 

Ques. How young a calf is liable to get this disease? 

Ans. It may get it the day before or the day after it is born. 

Ques What is the difference, if any, between bovine tuber- 
culosis and human tuberculosis? 

Ans. It is a difference in the species. It is the same disease 
but affecting different animals. 

Ques. Five years ago I bought a bull calf from out of the 
State. At that time they gave us a permit to bring him in and 
it was not necessary to have him tested. Wasn't there danger of 
his having the disease? 

Ans. Yes, sir. How much danger the members of the cattle 
commission will tell you today. That permission wouid not be 
given you now. You will have to have him tested after getting 
him home in the future. 

Ques. Speaking of a physical examination to determine 
tuberculosis, you did not refer to an enlarged joint. Is that an 
indication ? 

Ans. Yes, an animal that goes lame without any evident 
cause of injury should be suspected. A soft swelling on the 
knee is more apt to be produced by friction against the stanchion, 
but lameness in any joint may be caused by tuberculosis. 

Ques. Suppose a man has a cow suspected to have tuber- 
culosis. Would it be possible to inject tuberculin before the 

, test so that she will not react? 
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Ans. Yes, sir, so that she may not react. The first test is 
more reliable. 

Ques. Are there any leading indications of tuberculosis? 

Ans. If you have but one animal it is pretty hard to detect 
it unless she is in an advanced stage. If you have a large herd 
and you know you have the disease in the herd, you. can some- 
times make up your mind that other animals have it, with very 
slight indications. 

Ques. You cannot go into a herd and stand there a few 
minutes and observe them and determine whether or not they 
have tuberculosis? 

Ans. No, unfortunately not, or you would not have to apply 
the tuberculin test. 

Ques. What are the leading symptoms? 

Ans. Unthriftiness, coughing, enlarged glands and lameness 
are indications of the disease; but the majority of animals that 
have tuberculosis do not show any of these symptoms. 

Ques. You would not suspect a cow with a good, thrifty coat 
and appearance, lively in every way, would you? 

Ans. Unfortunately every animal is suspected until it is 
proved sound. We suspect every animal of having tuberculosis 
until she has a clean bill of health. The only safety is to have 
them tested. 

Ques. How much of a rise in temperature do you consider 
a reaction? 

Ans. That depends somewhat on the initial temperature. We 
do not ordinarily reject an animal unless the maximum tempera- 
ture is over 104. A calf six months old may sometimes have a 
temperature of 104, and not be rejected. 

Ques. If the initial temperature was 102 and there was a 
rise of two degrees, would you call it a reaction? 

Ans. If 102 was a normal temperature, and we could not 
account for the rise in any other way, we should be obliged to say 
that the cow had tuberculosis. 

Ques. What is the danger of infection from the use of milk? 

Ans. The milk may convey the disease to other animals. 
There is no safety in using it uncooked. 

Ques. What is the danger to human beings from drinking 
the milk? 
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Ans. They are liable to get tuberculosis, 

Ques. We understood you to say a moment ago that bovine 
tuberculosis affected only cattle, while the human germs affected 
human beings. What danger is there in humans drinking milk 
from tuberculous cows? 

Ans. They are liable to get bovine tuberculosis. It is the 
same disease in different animals, that is all. It has been proven 
beyond doubt that the milk of tuberculous cows may contain 
the germs and may convey the disease to any other animals that 
take the milk. 

Ques. How long, in your opinion, would these germs live 
in a barn? 

Ans. They may live for months in dark sheltered places. 

Ques. If all diseased animals had been either destroyed or 
quarantined and the barn cleansed as much as possible, after ten 
months or a year’s time would there be any live germs left? 

Ans. If you kill all the germs by disinfection, you can put 
cattle in at once. If that is not possible the barn should be kept 
vacant a year at least. 

Gro. A. SmirH—We were so unfortunate as to have tuber- 
culosis in our herd. Dr. Russell said he did not believe the Bang 
method was practicable for farmers. I would not say it is, but 
still we carried it through. We had, at the time we tested them, 
about 30 head of cattle. A little over half of them were diseased. 
We had quite a good many valuable, full blood animals among 
them, that we did not feel like sacrificing. We disinfected the 
barn thoroughly, and then we washed it thoroughly, and kept 
our sound animals in that barn. We had another outbuilding 
that was fairly comfortable, and we put the diseased animals into 
that building, and as soon as a calf was born it was taken away 
from the diseased mother and put into the sound herd. The 
milk of the diseased animals was run through a continuous pas- 
teurizer at a temperature of 85 degrees, and butter was made 
from that milk, and the skim-milk was fed to the calves. We 
used the milk right along and it had no bad effects. This was in 
1900. Last year, 1905, in the fall, we had grown up a sound 
herd of as many animals as we started with, and we had been 
able to preserve that good blood. We had two men, one man 
who worked in the barn with the sound animals, and another 
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man who took care of the other herd and who changed his outer 
clothing and his shoes and washed his hands when he went into 
the barn with the sound herd. We have tested the herd every six 
months, it was tested a few days ago, and we have had no trouble 
with the sound herd. We have had to remove only one ani- 
mal from it. In the diseased herd some of the animals broke 
down, but several of them that were younger animals at the 
time of the beginning of the test went through to the end of the 
test, and were killed and examined at that time. While they 
were all infected, some of them were infected only to a very 
slight degree and in two or three cases the infection was practi- 
cally encysted. When we had replaced our herd we killed all of 
the animals in the diseased herd, to discover their condition. 
We did not care to keep them any longer, as we did not want 
the trouble of keeping an extra herd and an extra attendant. 
Dr. Newcomep—Dr. Russell has treated very thoroughly 
the subject of tuberculosis and has mentioned protective inocu- 
lation. I would like to describe to you briefly the method of 
Prof. Von Behring and some of his success. Prof. Von Behring, 
after having discovered the anti-tocsin for diphtheria, turned his 
attention to the relations between human and bovine tuberculosis. 
He discovered that by inoculating cattle with the germ of human 
tuberculosis they were rendered immune to the bovine germ 
under certain conditions, and it took him some time to find out 
what those conditions were. Dr. Russell told you of the atten- 
uated virus. It took some time to prove all this. The principle 
is the same as that employed in vaccinating against smallpox, 
in which instance the bovine virus is introduced into the human 
subject. ‘The material employed in this vaccination is derived 
from the culture of the human tubercle bacillus so treated as to 
destroy its virulence. It is not a lump of serum or a mass of 
dead germs, but living germs which give, during the process 
of their absorption into the system, an immunity. Animals best 
suited for this vaccination are calves from two weeks to three 
months of age, although animals up to one year of age may be 
vaccinated, provided they have been previously tuberculin tested 
and do not respond to the test. Even if there is incipient tuber- 
culosis there is a tendency to cure or arrest such disease, and the 
acquirement of immunity against natural infection. This cura- 
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tive property is only demonstrated in the younger animals. It 
is for this reason that it is not necessary to test animals under 
three months of age. The producing of the immunity consists 
of two inoculations, with an interval of three months between 
them, the second inoculation being five times the strength of the 
first. The animal is prepared for vaccination by clipping the 
hair from the jugular vein near the base of the neck and disin- 
fecting the area. The vaccine is prepared and is drawn up into 
the barrel of the hypodermic syringe. The operator inserts the 
needle into the vein, and waits until there is a satisfactory flow 
of blood to be sure that he has properly reached the vein. Then 
he introduces the vaccine, with the syringe, slowly into the cir- 
culation, throwing it against the current of the blood so that it 
will be divided and evenly distributed and not go in in one bulk. 
The germs thus introduced into the circulation are slowly but 
surely absorbed or destroyed, the process taking several months. 
Hence the interval between the two inoculations. ‘So long as 
unabsorbed germs are present, which after the second inocula- 
tion may be for several months, there will be a sensitiveness to 
tuberculin injection in these animals. The immunity produced, 
even a few months after the second inoculation, is so strong 
that it requires ten times the amount of virulent tuberculous mat- 
ter which is fatal to the unvaccinated animal to have the slight- 
est effect on the vaccinated one. Numerous experiments have 
been conducted at experiment stations in Connecticut, New Jer- 
sey, Maryland, Minnesota, California and Virginia, and at the 
present time the State Veterinarian of Minnesota will admit 
vaccinated animals into the State without a tuberculin certificate, 
and he is introducing a bill into the State legislature to appro- 
priate $5000 for the purchase of bovo vaccine, to stamp tuber- 
culosis out of their herds. Over 70,000 head of animals have 
been vaccinated, and there have been no unfortunate results. 
In these experiments at the stations animals have been used to 
check the results. For instance, six or seven calves are vac- 
cinated and six or seven more tested and found not to be infected 
with the disease, and both lots are subjected to the same con- 
ditions. They have been fed tuberculous matter, they have had 
it injected into the jugular vein and had it introduced under the 
skin. After a certain length of time both sets of animals have 
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been destroyed and post mortems held, and they have never 
failed to find the disease in the unvaccinated animals and have 
found no lesions in the vaccinated animals except in a few 
instances where it was known that they were slightly affected 
before the vaccination, and in those instances the disease is 
found to have been checked. 

Ques. How long has that immunity been found to continue? 
How many years after vaccination? 

Ans. The process is young, it is only six years old, but the 
immunity does not decrease. Animals that have been immunized 
have been subjected to artificial injection, and have not taken 
the disease. The inference is that it is good for the life of the 
animal, or for a period which would practically include the 
useful life of the dairy animal. 

Mr. GitmAN—TI would like to ask Mr. Deering, when ani- 
mals have been slaughtered what steps the cattle commissioners 
have taken to disinfect stables? 

Mr. DeERING—I am glad that that question has been asked 
and I will briefly state what the commissioners are doing along 
that line. Years ago we did not pay much attention to dis- 
infecting. We would go in and kill the diseased cattle, and if 
there was not much disease we would go on. But we learned by 
experience that that was wrong, that we must do something, 
and we began to increase the expenses and the work in that 
line. And for the last four years, at least, we do not allow any 
place to be left until it is thoroughly and effectually disinfected. 
We find it very expensive, yet we curtail the expense somewhat 
by taking into account the condition the animal was in when 
destroyed. For instance, as the Doctor has explained to you 
here today, an animal in a certain stage of that disease has not 
communicated it to any other animal and has not left any germs, 
probably, in the tie-up or barn. If we find an animal but 
slightly diseased we do not spend as much money in disinfecting 
as we do where the animal is badly diseased. We have had 
cases where we have even burned the barn. One stable in Port- 
land we burned, on account of glanders. We very often expend 
fifteen to twenty-five dollars in disinfecting stables and we are 
more particular and more careful about that line of work than 
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we formerly were. I believe it to be just as important to disin- 
fect the stable as to take out the cattle. 

Ques. Will you please tell us about the testing of cattle 
brought into the State? 

Ans. Previous to two years ago our custom was to accept 
tests from veterinarians from the state in which the cattle were 
bought. For instance, if a man here would buy a lot of cattle 
in New York, a New York veterinarian would test the cattle 
and send the test sheet to the commissioners, and the commis- 
sioners would accept it; and it was the same with all other 
states. But the commissioners felt as though they did not 
always get an honest test. They had destroyed several herds 
and had traced the disease back to New York or Massachusetts, 
and found that the animal must have been diseased when it 
was shipped into Maine. Two years ago they laid the matter 
before the Dairymen’s Association, and this association went 
before the committee on agriculture of the Legislature and 
advised a new law, providing that all animals that were brought 
into the State for breeding purposes should be tested by order 
of the Maine commissioners within thirty days after arrival. 
As soon as the law was approved we commenced on that line 
of work (a year ago last April) and the first year we killed 
twenty-three cattle that were brought in from New York, Mas- 
sachusetts, Pennsylvania and other states, and which were dis- 
eased when they were brought in here. They had been tested 
in those states and passed the test, but we killed them and they 
were all found to be diseased. 

This is the most important part of the law under which the 
cattle commission is working. During the last three years we 
have come in contact with nearly every important full blood 
herd in Maine, and we have killed 186 out of almost 1,000 that 
have been tested, and I think we have made a starting point 
on the pure blood cattle. I hope the gentleman here from New 
York has something that will stop tuberculosis from increasing. 
The commissioners will hail with joy anything that will prevent 
tuberculosis among our cattle. We have a herd in Maine, in 
which twenty calves have been vaccinated to render them im- 
mune. ‘The man has facilities and he has a valuable herd, and 
the commissioners advised him to try this method and find out 
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if there was anything in it. Probably we shall have the calves 
in half a dozen herds immuned within the next six months. If 
there is anything valuable in the country in this line, Maine is 
going to adopt it as soon as anybody. 


THE INDIVIDUALITY OF THE COW 
By R. W. Ettis, Embden. 


I am more or less known to every person present, and you 
all know, who know anything about me, that all the talk that I 
have ever made in the State on agricultural matters is from my 
own experience. I have never theorized. And the same will 
be the case with what I shall say to you today. 

If we had not lost our old herd because of tuberculosis and 
had to replace it with a new one, I should not have been here 
today talking of the individuality of the cow. We had been 
breeding Jerseys for thirty-five years. A large part of the time 
we bred for quality, almost regardless of quantity. We got 
a very rich herd, I presume as rich as any in the State. We 
had not had a cow for twenty years whose milk tested less than 
five per cent, and the average was about six per cent. But they 
were small yielders. They gave from 3,500 to 4,500 pounds. 
Once in a while a cow would give about 5,000 pounds, but very 
seldom. They averaged in butter right around 300 pounds. 
One year the twenty cows made on an average 316 pounds 
each. We always had a scale in the barn, and a milk tester, 
after these came into use, in the milk room. We weighed our 
nilk very frequently and tested it quite often, so that we knew 
what every cow was doing. 

When we lost that herd and came to replace it, we found that 
things had changed very materially. We had a better looking 
herd, their udders were larger, they gave more milk. I bought 
the herd mostly in August. We milked them along until Jan- 
uary, then we commenced to weigh the milk at every milking 
and record it. We have made but one thorough test, which 
was the first of last August. That test was a revelation to me. 
I had come to believe, in all these years that we had kept the 
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Jersey cows, that there was not a very great discrepancy between 
cows. In our old herd there was quite a uniformity. We 
hardly ever had a cow that would make less than 250 pounds 
of butter per year, and from that up to 350. But these cows 
varied greatly in the test. The cow that almost everybody 
would pick out as the best cow in the lot tested only 3.5 per 
cent. I was completely surprised. One of the cows that from 
all appearances would give the poorest milk tested the highest. 
She gave 6,517 pounds of milk in a year, and made over 500 
pounds of butter. The other cow gave 4,220 pounds of milk 
and made 173 pounds of butter. I had always supposed that 
I knew a little something about what a cow would do by the 
looks of her. I never believed that the shape of the cow’s face 
or head or the color of her tail had anything to do with her 
value, more than to please the eye, but I had thought that the 
udder denoted something, and the milk veins. I still think the 
milk veins have more to do with the quality of the cow than 
any other marks. You cannot tell by the size of the udder 
but you can tell something by the milk veins. I have never yet 
seen a cow with large, crooked milk veins that would not give 
a large flow of milk. But that does not denote the length of 
time she will give it, or the quality. 

I have found out one thing about the individuality of the 
cow, and that is that I cannot tell what she will produce in any 
other way than by the scale and test. And I want to say to you 
that there are a great many other dairymen in the State in the 
same condition that I am. When I started out to replace my 
herd I should have been in a bad fix if I had not found that there 
were lots of other dairymen who did not know any more about 
their cows than I did, and they were just as liable to offer me 
their best cows as their poorest. I want to cite a few instances 
to show you how little I know and how little some others know, 
about cows. The first cow in our new herd I bought of one 
of my neighbors. He had a nice herd of cows, and he sent 
word to me that he had a cow to sell, one just ready to come 
in. I went down to see him and asked him what kind of a 
cow she was. He said, “She ought to be a good cow; she came 
of the best cow I ever had, and she was sired by your bull.” 
I knew the mother well and knew that she was a first-class cow, 
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and of course I could not go back on the sire. And 1 must say 
that I thought she was as handsome a cow as I| ever saw stand 
up. She was squirrel gray, weighed about goo pounds, was 
fat and had a monstrous udder. I was captivated with the 
cow. The next time I went by his house he told me the cow 
had dropped her calf and was all right, and I might have her 
for $40. I should have given him $45 if he had insisted upon 
it. I told my son that I did not see what in the world that man 
wanted to sell his best looking cow for. When I asked him 
why he wanted to sell her, he said she was the only one fit to 
sell. She was very homesick at first and held up her milk, 
would not give it down except once in two or three milkings, 
and she soon began to fall off. I do not think there was any 
day that she gave over twenty-two pounds of milk and in six 
months she was entirely dry. We thought it was on account 
of taking her away from her calf, and that we would keep her 
another year. We kept her over two calves. The last time 
she calved, last June, we tied her beside the calf and she seemed 
perfectly contented, but she never gave more than twenty or 
twenty-two pounds, and now she is entirely dry again. She 
was not worth, when I bought her, one single dollar to keep 
for a cow. I do not believe she has made over 125 pounds of 
butter. That will show how little I knew about cows. 

Now, to show how little somebody else knew. I went down 
to Winthrop to buy a cow. The first man I called on said he 
had a fair cow, four years old, that he would sell for $26. I 
looked this cow over and thought she was worth $26, and so 
I brought her home. She bothered us a long time about get- 
ting in calf. She gave milk about a year and a half and then 
she went dry about four months. Last January, the 14th day, 
she dropped a calf, and from that time up to the first day of 
last November, when she dried off, she gave 5,929 pounds of 
milk and made 473 pounds of butter. The 25th of November, 
after going dry about four weeks, she dropped another calf, 
and she was giving thirty pounds of 6.8 per cent milk per day. 
The man of whom I bought her thought she was the poorest 
cow he had, and that is what she has done! 

The next man I called on was going to sell his whole herd, 
as he was going out of the business. He said they were alf 
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good cows except one; that one he did not intend to keep, as 
he did not think she was worth keeping. I inquired of the 
neighbors and they said he had one of the best herds in the 
State; he was a man who would not keep a poor cow. I bought 
them and took them home. They all gave a fair amount of 
milk. The first of the winter I was in Winthrop and I called 
up to see him and told him that I thought some of them were 
better cows than others. He said, “You will find there is not 
much difference.” But I have found that one cow in the lot, 
about as homely a cow as you can imagine, has made over 500 
pounds of butter in a year, while another one, which I have 
told you about, made only 173 pounds. I do not believe there 
is a man in this audience who would not have picked out the 
poor cow for the good one. The one that the man intended to 
kill made 300 pounds of butter in seven months, and went dry 
five months. She is dry now, and my son intended to kill her 
until we tested the milk. She was a cow that had a flabby bag 
and you would pick her out as giving poor milk, but it tested 
high. 

My object, friends, in speaking on this subject today is to 
show how little we can rely upon anything but the scale and the 
tester to determine what kind of cows we have. There are 
hundreds of men in this State that we call good dairymen, that 
do not know what their cows are producing individually. You 
cannot tell the amount of milk without weighing. My cow 
that gave the smallest amount of milk was giving that milk so 
frothy that by milking four quarts I could fill the pail. From 
another cow I could get seven or eight quarts into the pail. 
I want to say here that every dairyman should know exactly 
what each one of his cows makes, and there is no other way 
to ascertain this except by weighing and testing the milk. There 
are hundreds and thousands of dollars lost by the dairymen, 
because they do not know what their cows are doing. 
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HOW BEST TO CHEAPEN MILK PRODUCTION. 
By F. A. Converse, Buffalo, N. Y. 


I suppose, in the treatment of this subject, what we want to 
do is to get at something that is absolutely practicable, that is 
within the reach of every man today, on his farm, as he is situ- 
ated, under the conditions with which he has to deal. It seems 
to me the first question to discuss, in cheapening the cost of 

‘milk production, is the character of the cows with which the 
man is working. I do not know the character of the cows that 
predominate in Maine, but I know the kind kept in New York 
and some other states, and I assume that your conditions are 
very like those in other states. I assume that you have cows 
of all kinds, colors, weights, sizes and conditions. In a way, 
that is all right. I believe that a man, in the choice of his cow, 
should, in the first place, select the market that he shall put his 
milk into, and then get the kind of cow that will produce the 
milk that the market wants, at the lowest possible expense. A 
man cannot conduct a dairy business successfully unless he 
knows something about the cost of production. Every man who 
is keeping cows should know what it costs him to produce a 
pound of butter or a quart of milk for the entire year. I do 
not think it is necessary for a man to weigh and test the milk 
at each and every milking, but he should do it often enough 
so that he will know something of the character of the cows. 
He should know whether this cow or the other is paying the 
best, and it is only the man who keeps records that can know 
definitely these things. And it is only the man who can do this 
who is in a position to cheapen the cost of production. The 
essential thing is to know just what your herd is doing. You 
farmers who are not keeping tab on your cows would be sur- 
prised to know the actual production of each one of them. A 
man who has a cow that gives a large flow when the conditions 
are ideal for milk production, a pail and a half in June, is apt 
to think that she is his best cow. But did you ever stop to 
think that then the conditions are all perfectly natural and ideal 
for milk production? I go on the theory that a man ought to 
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study to produce milk at the time when it pays him the best, and 
that is not in June. This business is like all others—if we are 
to succeed we must row against the tide a little, try to have June 
conditions at other times of the year. 

Now, in regard to building up the herd. Suppose you have 
a Jersey herd, an Ayrshire herd, a Holstein herd. I am one 
of the men averse to going outside of that breed to build up the 
herd. A cross-bred animal is a mistake, because the particular 
quality we want in the herd we can get within the breed. And 
then as we breed along from generation to generation, we get 
a much better animal. The tendency with the Jerseys has been 
to increase the flow, and with the Holsteins to increase the qual- 
ity, and we have Jerseys that are big producers as far as quan- 
tity is concerned, and we have five per cent Holsteins. Men 
are succeeding along those lines, within the breed with which 
they are working. Sol say, select the breed you want, accord- 
ing to the market to which you are catering, and then have the 
very best of the breed. You say that that is expensive and your 
pocketbook will not stand for it. So we will begin with the 
herd exactly as it is, and try to improve it. We will know, in 
the first place, what the animals are doing. We have in mind 
the type of cow we want, and we are to work towards it as fast 
as we can. In relation to the breed, suppose you have Jerseys; 
they come from a place where the climate is almost eternal sum- 
mer. I wonder if you treat those Jerseys as they are treated in 
their native country, or anything approximating it? I have 
seen Jerseys up in northern New York or northern Michigan, 
and they were out traveling three-fourths of a mile to drink ice 
water, to toughen them. Put it down as a rule that with any 
cow that has been bred for a distinctive purpose, under certain 
conditions, when you violate those conditions you do it at your 
loss. The Jersey was not built for that sort of treatment. The 
Swiss cow all her life has been going up and down the moun- 
tains. She has a foot built for climbing the mountains. She 
is muscular, strong, a reasonably good milker. The Jerseys 
and Holsteins have been brought up where they have not had 
to move very much to get all they wanted to eat. Many times 
we bring them over here and use them as we would use a native. 
I do not believe that is the right thing to do, from the dollars 
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arid cents standpoint, and I am discussing this question simply 
from that standpoint. How are you going to improve the herd 
you already have? You may know that I am an Ayrshire man. 
The Ayrshire is a happy medium between the Holstein and 
the Jersey, a cow with a wonderful constitution, a cow bred for 
work; no better than the Jerseys, no better than the Holsteins 
or some of the other breeds, but a good cow. Time and time 
again men have gone into our stables to buy a bull. There 
would be ten or a dozen bulls for sale at different prices, $50, 
$75, $100. Now these men think that a bull is a bull, and the 
rank and file of them will buy the lowest priced animal. What 
is the result? Here is a bull for $50 from a cow that will give 
4,000 pounds of milk testing about 3.3 per cent; and you can 
buy a bull for $100 from a cow that will make 6,000 pounds of 
milk at 4 per cent, and so on up. Is it not a fair supposition 
that the man who invests $50 or $100 more in a bull from a 
cow that will give twice as much milk and has a record back of 
her for generations will improve his herd faster and better than 
he can to buy a low-priced bull from a cow with a small pro- 
duction? I have said that I hope to see the time come when 
we shall have a national law that on no farms in this country 
can there be any other sires used than thoroughbreds. Canada 
is setting us an example. We are breeding from any scrub stock 
we happen to have. In our state at many of the fairs premiums 
are offered on grade sires. This is wrong. No man should 
breed from a grade sire. 

Now, then, if your herd is deficient in flow, breed from a sire 
that will make up that quality. If it is deficient in quality, breed 
from a sire whose tendency will be to build up in that line. 
Breed from a sire that has a good constitution, that is rugged, 
that is prepotent. That will give you the standard for which 
you are striving. There are a great many men who say, “I do 
not take very much stock in that, because I can handle a bull 
and feed him and care for him, and in a generation I can change 
the character of the animal.” Did you ever hear a man talk 
like that? He is wrong, friends. Back of it all you must have 
the blood, the type, the prepotency, if you are to win, and 
that does not come by environment or feed or care. It is an 
inherent quality in the animal that no man can put there arti- 


DAIRY MEETING. LDA 


ficially, but we can increase and help it along very much by our 
intelligent feed and care, and that is something we want to do. 

Now, what are your herds averaging? Any man who has a 
herd that gives 4,000 pounds of milk ought not to be satisfied. 
He should set the standard a little higher the next year, and 
when he has reached that, the following year he should raise 
it a little more. A man told me he had a cow that would give 
a fraction over twenty-two pounds of butter in seven days. I 
said, “If you had a herd that would do that you would be satis- 
fied.”’ He said no, he would want to get it up a little higher. 
Every man has a few animals that excel, but the trouble is that 
he does not know which they are. Now, weed out the poor 
ones. Raise your own calves. If you buy them of some other 
man you pay for his education and brains, to get your herd up 
to a higher standard. 

In reference to the feeding of the cows, 1 believe that in the 
dairy business the sooner we cut off the feed bills we are paying 
to the western dealers the better. The nearer we can live with- 
in ourselves the better. The more food we can raise on our 
own farms, that is adapted for milk production, the better. 
‘That leads me to say, if we are going to raise our own feed, 
we must have a short rotation of crops best adapted 
to feeding the dairy cow for the production of milk. And 
I say unhesitatingly, if a man is to do that, the rotation of 
crops will be clover, corn, oats and peas; a three-years rota- 
tion. With these crops a man can run his herd and go into 
the market and buy very, very little grain, and that only 
of the most concentrated sort, worth almost as much as a fer- 
tilizer to spread on the land as it costs as a food. I suppose 
most of you are raising those three things. It is a common 
‘practice in our own state for a man to seed down to clover, and 
then he will say that the clover runs out. His idea seems to 
‘be to keep the land in grass as long as he can, until it cuts only 
half a ton to the acre, and then turn it over. Friends, that is 
all wrong. The Lord made the clover plants to run out. Your 
corn runs out. No clover ever comes in except from the seed, 
hence it does run out; and when it runs out, if a man is keeping 
dairy cattle he does not want to depend on timothy hay if he 
can get clover. I was telling a gentleman on the train this 


112 AGRICULTURE OF MAINE. 


morning a little experience I had in Michigan a few vears ago- 
I was talking to a large audience on the question of clover and 
one gentleman in the middle of the hall got up and said, “I move 
we discontinue this subject. We have raised wheat for a long 
time, and we all know it is absolutely impossible for us to raise 
clover.” The chairman was somewhat nettled. He did not 
want to be discourteous to me, and hardly knew what to do. 
I said to the man, “Do you say that you cannot raise clover 
here?” He said, ‘No, sir; there has not been a good catch of 
clover within fifteen miles of this place for the last fifteen years.” 
I started in with the discussion and pretty soon that man came 
up the aisle shaking his fist. I said, “Look here, I want to say 
to you that if you cannot raise clover right here on any ordinary 
farm you have, the trouble is not in the soil or the atmosphere, 
it is right under your hat.” ‘Two years after that the man came 
into my office in Buffalo and said that that talk was worth 
$20,000 to the men who heard it. He said, “I own two farms 
outside of that town, one of my boys is on one of them, and 
another on the other. We followed out what you said about 
the clover, and we have about as nice a piece of clover as you 
ever saw.’ Now, if you do not raise clover, the trouble is with 
yourselves. In raising clover, to get the most out of it, you 
should follow a short rotation. Cut the hay as green as pos- 
sible; most men let it get too ripe. Did you ever see a man 
who was raising a calf, and feeding for milk production, that 
did not like rowen? What is the matter with making rowem 
out of the whole crop? Begin to cut your clover when not 
more than half of it is in blossom. You cannot cure it quite 
as fast, but you can cure it, and then you will get a good second 
cutting. The next winter, manure that piece and turn it under 
for corn, and keep that right up, following a short rotation. It 
is more work, but you will get more for it. You will get a 
better feed than you can get in any other possible way. And 
if possible, we want to cut off those feed bills. The farmers 
in our state will draw their load of milk up to the creameries 
and then go over to the feed store and draw back the feed, and 
when they come to strike a balance at the end of six months or 
a year, as the case may be, about all of the money they have 
made the feed store has taken. In my humble opinion, friends, 
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that is wrong. You can raise a ton of oats and peas on every 
acre, in grain, and a cow that has a ton of grain fed to her 
judiciously through the milking period is pretty well fed, as 
to grain. - You may have to balance that up a little, and if you 
do, simply go into the market and buy those feeds that are 
worth almost as much as fertilizer as for food, like gluten feeds 
and cottonseed, some of those nitrogenous foods; but never 
exceed two pounds of the concentrated food in a ration. i have 
met men who are feeding as high as six pounds of those con- 
centrated feeds, but in my opinion they are making a great 
mistake. 

I am going to say a word about oats and peas. You should 
put those in as early in the spring as possible. I find by talking 
with some gentlemen who raise their own feed that there are 
localities in which it is impossible to raise peas, but I conclude 
they can be raised here. The value of oats as a food I do not 
need to mention. The chemist can analyze coarse bran and 
oats, and the analysis may not show any more feeding value 
in the oats than in the bran, but you and I know that if we are 
driving a horse there is nothing that fits him like oats. They 
have a certain nerve-producing, energizing value that the chem- 
ist cannot get at, and that is just as valuable for the milch cow 
and the laying hen as it is for the horse. I do not know why 
it is so, but you who have had experience know that this is a 
fact. So added to the value of the protein feed you have the 
energizing value of the ground oats for the milch cow that 
you cannot duplicate. 

Now, then, you are shy of protein. We think we have to go 
into the market and buy the protein of our foods. All our hays 
except clover contain mostly carbonaceous material, our corn 
is starchy, so we have to balance these up. Hence we put the 
peas in with the oats, then we have the protein added and we 
have very nearly the kind of ration that we want, raised on our 
own farms. One acre of oats and peas, seeded two bushels of 
oats and one of peas to the acre, will supply a milch cow during 
her milking period very nicely, and we have cut off one-half to 
three-fourths of the feed bills, which it seems to me is a great 
advantage. For many years we have reduced the concentrated 
grain fed to the cows, in that way. 
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I should, perhaps, say just a word as to the time of cutting the 
oats and peas, This should be done when not more than one- 
third of the field is turned yellow, and they should be cut with 
a mowing machine, and treated and cured as hay. 

It should be borne in mind that handled in this way, the 
feeding value of the straw is about equal, ton for ton, to ordi- 
nary late cut hay. It is also a fact that the grain cut in this 
period of growth will be plumper, and weigh more pounds to 
the bushel, than if it were left to get fully ripe. 

When the crop is removed in this way, ordinarily the last of 
July, seed with clover, about six quarts, and two quarts of tim- 
othy to the acre. This seeding will go into the winter as large 
as if it were sown with the crop early in the spring. 

This also enables one to run a weeder over the oats and peas 
four or five times, until the crop is a foot high, thus conserving 
the moisture, and killins the weeds. 

There is no form in which you can raise food value as cheaply 
as you can raise it in ensilage. It is not my province to discuss 
the question of ensilage further than to say this: You know in 
the summer you do not like to feed your cows timothy hay 
because they do not do well, and yet a chemist will analyze 
grass and timothy hay and find they are the same thing, only 
more water in one than the other and the proportions are differ- 
ent. You and I know the value of them as food. The man 
who, during the six months that his cows are housed, depends 
on the hay, does not get succulence enough, does not get that 
element which is in the grass, unless he has some kind of a 
succulent food, and there is no succulent food that you can 
raise as cheaply as you can ensilage from matured corn, sowed 
thin, cultivated cheaply, and stored as you know how to store it. 
A good silo will pay for itself the first year, in the excess of food 
value that you will have by taking care of your corn in that 
way as against the ordinary method of curing it. This question 
of succulence you cannot lose sight of. 

Another thing, in the cheapening of milk production we 
must follow this short rotation, and keep it right up. Suppose 
some time your clover does not catch, there are other crops you 
can put in, as millet, and I am not so sure but alfalfa is going 
to help us out on this proposition. I believe you can raise alfalfa 
anywhere that red clover can be raised. There is the same 
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trouble with it that farmers have with red clover, but it is 
coming. The alfalfa plant comes from the West to the East. 
I notice more of it in my travels than I used to five or ten years 
ago, and it will not be long before you will see it all over the 
dairy localities, and it comes as a splendid substitute for red 
clover, with double the amount per acre. 

We have raised the clover, the corn and the grain, and now 
must come the care. I said a moment ago that we could pro- 
duce milk the cheapest in summer. That man who approxi- 
mates the nearest to summer conditions as to feed and care, 
other things being equal, produces his milk the cheapest. I 
wonder if in the majority of the stables belonging to the men 
within the hearing of my voice the conditions are like June 
today? That is what we want, friends, June conditions. There 
is no picture of contentment that so delights the artist as that 
of the old cow filled with grass stepping up to a cool spring and 
taking a drink of water, then lying down in the shade and chew- 
ing her cud, making milk for her master. A picture of absolute 
contentment. I have been in stables where the picture did not 
look that way in any particular. In the first place, the cow 
did not have enough to eat; in the next place, she was in a 
filthy condition; and in the next place, the air was extremely 
foul. I hope none of you that are here have those conditions. 
So, I say, the stable should approximate June conditions, and 
the cow should be tied with some kind of a tie so that she has 
her liberty. Col. Curtis used to say, “If a man thinks a rigid 
stanchion is good for a cow, my advice to him is to stick his 
head between two pieces of board and keep it there twenty-two 
hours out of twenty-four, and judge from his experience.” 
You can put two cows into a good stable with the conditions 
exactly alike, and the cow with an easy stanchion and loosely 
tied will give more milk than the one with a rigid stanchion. 
Anything that aggravates a cow tends to lessen milk production. 
We never appreciate as we ought the highly nervous organ- 
ization of the cow that is giving a lot of milk. Her function 
as a mother, her work as a phenomenal milk giver, what a tax 
it is upon her! And how we ought to care for her, almost as 
one of the family! And yet the rank and file of men do not 
appreciate that fact. But that is the lesson we have to learn 
before we reach the highest success in this line. 
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So much for the feed and the environment. Now what about 
the character of the goods you are going to produce? What 
we want to do is to strive to produce the best possible article, 
and to produce it in such a way that when we put our brand 
on it and it goes to the market everyone is seeking to get that 
brand, because it is A 1. Every man can build up a reputation 
that will be money in his pocket, if he will work on that prin- 
ciple. I am a city farmer now; but all my life I have plowed 
and milked. I have been in a city for the last five years. I 
have a farm; I have a dairy. But in my business in the city 
now I am thrown not so much among farmers as among busi- 
ness men, and the rank and file of those men in the city, when 
you speak of a farmer, think of him as some fellow who is 
going to put little apples into the middle of the barrel, or put 
water into the milk, or something of that sort. There are more 
crooked fellows in the city than in the country, there is no ques- 
tion about that, and yet that is the opinion many business city 
men seem to have of the farmer. What we want to do is to 
produce goods of such a quality that they are praised wherever 
they go. I am inclined to the opinion that a man can produce 
milk in that way, with selected cows, fed from the crops he has 
raised on his own farm, with a judicious marketing of the milk, 
so that he can almost add 25 per cent to the net revenue he is 
receiving at the present time. I would not be satisfied until 
every cow in the dairy was making at least 7,000 pounds, and 
until I had made that milk at a cost of 75 cents per hundred or 
less. When you set up those standards and work for them, it 
will not be long, if you have that determination you ought to 
have, before you will succeed, and you will produce milk in that 
way, because the situation is absolutely in your own hands. I 
find some men who come to the dairy meetings and farmers’ 
institutes, and then they say, in regard to the speaker, “That 
is all right for him; undoubtedly he has a good bank account 
back of him.” But, friends, I do not think I have given you 
any method that it is not possible for any man in this hall, what- 
ever his circumstances may be, to go back to his home and set 
in operation. It will not cost him very much; it is something 
that appeals to everybody. I think that you men can work it 
out along that line if you will. 

As I go through the different states, and as I meet the farmers 
everywhere engaged in the different lines of dairy work, fruit 
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culture, etc., my observation is that there is a work going on, 
of improving the conditions. You know that in every com- 
munity, in every little locality, there are two or three, or more, 
people who are working along advanced lines, and when you 
find a man who is using those improved methods, the spirit of 
the community towards that man is not always what it should 
be. I tell you that you and I, as American farmers, want to 
get over the idea of pulling down and finding fault with the 
other man who is doing different from what we are and suc- 
ceeding better. All hail to the man who is a success in a 
community as a business man! We ought to take him by the 
hand and bid him God-speed and help him along. If you have 
five such men in a community, pretty soon you will have ten, 
and pretty soon you will have more. There is a feeling in the 
community that is an uplift to every young man. I was out in 
Nebraska a while ago, and something was wrong with the 
engine so the train was held up for a while. We pulled into a 
town with about twenty shacks, and I would not give $40 for 
all the buildings. It was August, and everything was very dry; 
the ground fairly burned one’s feet. We staid there about three 
hours and I, with a lot of other men, was walking up and down 
the place, when I asked one of the inhabitants how long he had 
lived in that God-forsaken place. He looked at me sharply and 
said, ‘““You are a downeaster, aren’t you?” Then he began to 
talk about the place and I never saw a man in my life stand up 
for his town and his business as that man did. I never got 
such a rebuke in my life. And from that time on you would 
never find me running down my town or my locality. 
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REMARKS OF Z. A. GILBERT. 


Dairy authorities and dairy journals have been giving us the 
very sensible instruction that the way to retain to ourselves a 
larger part of the income from our cows is to reduce the cost of 
their feed. The two leading factors in the problem of low cost 
milk, among the many others that enter into the account, are, 
first, good cows, and second, cost of feed. In the time assigned 
me this afternoon I propose to confine myself to these two points 
only. 

The importance of good cows, if the business is to be made 
profitable to any degree, commends itself and calls for no argu- 
ment in its support. The only question on this point is how to 
get the good cows so necessary to the success of the business. 
On that problem there are just two ways open for action; one 
is to buy them, and the other, breed them, and many men in the 
dairy business find the course first named the easier, if not the 
more successful course to take. Many dairymen are in the prac- 
tice of picking up select cows from other herds, wherever to be 
found, and in that way keeping up a higher producing average 
of the herd than through breeding alone. Whichever the course 
taken, there never are enough of the superior cows to go around 
and meet the demand of all who want that kind. Hence the 
search for superior cows is always on, and likely so to continue 
for an indefinite time to come. 

Some scientific men try to get around this mountain barrier in 
the way of a larger supply of the superior cows that all dairymen 
are so much in need of, with the simple injunction, “Breed to a 
pure bred bull.” Just as though that was a solution to this great 
problem! If such instructors would stop by the way long 
enough to consult Brother King and Brother Keene, and wait 
half a lifetime for Brother Pember to work out his experience, 
they would learn that the injunction to get a pure bred bull is 
but a small measure of the requirements called into action in 
breeding up a herd of cows superior to those we now have. 

But I do not purpose to dwell on this first factor of the prob- 
lem under consideration, but proceed directly to the second 
factor, the relation of feed to the cost of the milk product. It 
is a truism that need not be repeated that cows must be gener- 
ously fed in order to respond liberally at the pail. It also fol- 
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lows that the lower the cost of generous feeding the wider the 
margin of profit on the milk produced. This leads directly to 
the question of cost of the feed consumed. It makes a wide 
difference in the balance at the end of the month whether the 
feed cost is high or low. I maintain that in a broad application 
the way to provide the feed for the cows at low cost is to grow 
it on the farm where the cows are kept. Even a good cow has 
no superior value to her owner unless she can be fed at a profit, 
and any one can readily see that the margin of that profit is no 
more measured by the amount of product furnished in the year 
than by the limit of cost of feed that produced it. 

Before proceeding further on this point, it is important that 
we have a common understanding of the term “ cost’ as applied 
to fodder products on the farm, Many times there is a wide 
distinction between cost and value, and in some cases this differ- 
ence has led to erroneous figuring, and therefore to unsound 
conclusions. The cost of fodder products to a farmer on his 
farm is the outlay in money or its equivalent involved in plac- 
ing them there, whether purchased from outside or grown on 
the farm. In so far as the productions of the farm are con- 
cerned, the cost has no relation whatever to the market value. 
In the case of purchased grain brought to a farm, the market 
value, with something added for handling, becomes the cost to 
the farm. 

I maintain that the clovers and the grasses are the lowest cost 
fodder material that can be supplied to our cows. To the 
extent, therefore, that the grass crop, green or dry, can be 
utilized for the feed of the cows, to that extent will the result- 
ing milk product be cheapened. The fact is, we have been over- 
looking, in the past ruling low prices of the grain feeds, both 
the feeding value and the possibilities of production of the grass 
crop. The day of low priced bran and gluten is gone with the 
past, while recent experiments in grass production are opening 
our eyes to the feed value of the grass crop as compared with 
other fodder crops. On the strong soils of nearly all our Maine 
farms I make the claim, without fear of successful proof to the 
contrary, that valuable, digestible, nutritious material, suited for 
cow feeding, can-be produced and laid before the stock at less 
cost in the form of clover and the grasses than with any other 
crop suited to our climate. Then, these mixed grasses as usually 
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grown, green or dry, make up a balanced ration, or a ration so 
nearly perfect that cows will thrive and keep in good condition 
while giving a liberal flow of milk with but a small addition of 
grain feed. Taking this into account, therefore, that substan- 
tially as many pounds of this valuable nutritive material can be 
grown to the acre as of any other crop known to our agriculture, 
that it is a perfect feed, and that it is produced at small cost, it is 
easily seen that in the production of low cost milk it holds a 
leading place and may well receive more appreciative attention 
as related to the question under consideration at this time. 

Further, I have said that the grasses in their fodder forms— — 
and I mean if handled in their proper form—when handled from 
the standpoint of low cost milk require the addition of compara- 
tively light and inexpensive grain feed, and I claim that this 
needed grain feed can be produced on the farms where needed 
at less cost than by purchase from the market, as is the common 
practice with dairymen. . 

Oats are adapted to our conditions of soil and climate, and 
can be produced at reasonable advantage by any farmer wanting 
them for use. They are also a grain feed that well suits the 
deficiencies of the crop we have been talking about. It will not 
quite balance the scientific ration, but will leave a balance in the 
pocket of the operator which is very satisfactory. 
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REMARKS OF CHAS. D. WOODS. 


It certainly gives me great pleasure to look the Maine dairy- 
men in the face again. I have been much interested in the dis- 
cussion of the afternoon, because it is a very vital question, and, 
as those of you who are producing milk have been learning from 
your experience, it is an increasingly important question. Not 
only the question of the price of purchased grains, but where the 
purchased grains are to come from, especially these by-products 
that we have been using, is going to be more and more embar- 
rassing each year. I have very great hopes that one class of 
feeds may be increased. If in running this machinery that is on ° 
exhibition here we get to using alcohol instead of gasoline, we 
shall make it from corn, and that will throw upon the market 
a large amount of distillers’ grains, which are practically gluten 
feed. The only hope that I can see that we have in the future 
is that these by-products that we have been using so liberally 
in the past will be reduced in price. I want to say amen to 
everything that has been said here about growing grain, grass 
and clover on the home farm. There is a large portion of our 
State in which corn can be grown. We are pretty near the 
northern limit of the corn crop at Orono, and we have not failed 
to make silage of pretty good quality in any of the ten years I 
have been there, so I think we can safely count upon that quite 
largely in all of the section of the State which lies south of this 
point, or south of Waterville. 

There are two things that I would like to say during this 
Conference, and I think this is as good a time as any to say 
them. 

First, after we have grown all of the home feeds that we can, 
many of us will still feel that we must purchase concentrated 
commercial feeding stuffs, and I want to make the appeal that I 
have made to you so many times. I have never written a feeding 
stuff inspection bulletin but I have tried to bring out this point: 
When you go to a store to supplement the home grown feeds, 
you go to buy one constituent only, and that is protein. You 
do not go there to buy so many pounds of grain. If you have 
been managing your farm at all as you ought to manage it, you 
have grown all the carbohydrates that you need. And when 
you come to supplement the feeds, you must buy feeds rich in 


122 AGRICULTURE OF MAINE. 


protein or that will give you protein at the lowest possible price 
per pound. We are great consumers of breakfast foods of 
various kinds, and in the manufacture of the breakfast foods we 
accumulate a large amount of hulls like oat hulls, and these 
come into the hands of the great producers, and some of these 
producers have great stocks of oat hulls which have just about 
the same feeding value as oat straw, which they want to sell. 
They will add more or less of other concentrates to these feeds, 
and put them upon the markets with enticing names. You are 
not wise if you buy them, when it is protein that you want. 
Cottonseed meal is not of as good quality as it used to be. It 
probably never will be of as high quality as formerly. There 
is a larger demand, and if the dealers can sell cottonseed hulls 
at the price of the meats of the cottonseed, they are bound to 
sell it. I doubt if we can count on getting more than 41 per 
cent protein now when we used to get 44.5 and occasionally 47 
or 48. We have analyzed a good deal of cottonseed meal this 
fall that carried 38 per cent protein. Suppose it has 40 per 
cent; you buy a ton and you get 800 pounds, and this 800 
pounds of protein has cost you $30 a ton in the cottonseed. 
The protein has cost you, then, 334 cents per pound. You go 
to the store and buy an oat feed which we will assume will carry 
12 per cent protein and if you pay $18 a ton for that your pro- 
tein is costing you 7% cents per pound. So in the oat feed 
your protein is costing you twice as much per pound as in the 
cottonseed meal, even at $30 and not of as good quality as it used 
to be. If you are interested, send for our last feeding stuff 
inspection bulletin, which has an article along this line. 

There is another thing I want to say: We have had a feed- 
ing inspection law in this State for vears. We were the first 
State to adopt a feeding stuffs law; all the eastern states now 
have a law very much like ours. The result is that practically 
all of the feeding stuffs are sold on their merits today; and in 
order that you may be sure that you are getting what you ought 
to get when you buy a feeding stuff, particularly when you do 
not know very much about it, open the bag, stir it down to the 
depth of a foot, take out about a pint, put it into a tin spice box 
or something of that kind, and put your name and address on it 
and do it up and send it to the Experiment Station, and we will 
tell you, usually within 48 hours, exactly how much protein it 
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carries. Fortunately, protein can be very cheaply determined, 
hence we can make this offer to do this free to all who send us 
a sample, dealers or consumers. If you are not getting what 
you buy, you are to blame. When you go to the store to buy 
grain, it is protein you are chiefly interested in, and if you have 
any doubt as to the nature of the feeding stuff send a sample 
to us and we will tell you. 


BUILDING UP A DAIRY HERD. 
By E. F. Pemper, Bangor. 


Our presence here in this meeting assumes that we are inter- 
ested in the dairy business; yes, more, that we have full con- 
fidence in the dairy cow to improve our farms, pay us for our 
labor, and give us a good profit upon our investments. 

The conditions peculiar to a Maine farm have long since con- 
vinced us that first-class dairy herds are what we need. Possi- 
bly in some section of our State beef cattle may be grown at a 
profit. If we can find farmers with time and patience enough 
to do their work with oxen, and later turn these for beef, we can 
understand how it will pay to raise this kind of cattle. But 
the majority of us prefer to depend upon the dairy cow, and 
the splendid market we have for her milk, cream and butter. 
And I trust further, that the members of this association are not 
deluded by any “dual purpose’ dream. In point of fact the 
“dual purpose” cow does not exist. Some may claim this for 
certain of the larger breeds, but it proves to be only a dream 
and a delusion when put to the test. 

All of the progressive farming, of these later days, makes the 
dividing line all the more distinct between the beef and dairy 
breeds. Prof. Burbank may grow an apple that is red and sweet 
on one side and yellow and sour on the other, but the farmer has 
not been found who can produce a herd of cattle that shall lead 
in both dairy and beef products, at the same time. In these 
days of wonders it may be too much to say that this can never 
be done; it is safe, however, to say that this never has been 
accomplished. 
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Of course any healthy cow may be turned into beef, and her 
progeny into veal or beef, while such milk as she gives will pro- 
duce cream and butter; and this might be true of any “ scrub” 
cow in existence. What we mean is this—no farmer has any 
right to expect ideal milk and beef production from the same 
cow. The very food we furnish will not make the most beef and 
the most milk at the same time. Which do we wish to produce? 
I assume that we are not trying to break the beef trust, but we do 
aim to have the best dairy herds, and make as much money as we 
can, 

With this ideal in view, I am going to try to tell you how to 
build up a dairy herd. Let us take the conditions as they are. 
With perhaps a score of exceptions where pure bred herds are 
kept in our State, our dairy cows represent an indiscriminate 
mixture of every known and unknown breed in the dairy line. 
And for fear that the variety should not be great enough, even 
the well known beef breeds have been called upon to make the 
chaos all the greater. 

Ask a farmer what kind of cows he keeps and he replies, “Oh! 
just plain cows, any kind that I can buy,” and if you were to see 
his herd you would easily believe that he told the truth. 

Of course every farmer cannot afford to buy and own a pure 
bred dairy herd. This, however, is the thing that ought to be 
aimed at. It costs no more to keep and feed a pure bred cow 
than it does the commonest “scrub,” and it would pay us far 
better in the end. 

Holland, the Island of Jersey, or Guernsey, or the Highlands 
of Scotland give full proof of this. When we want an ideal 
dairy cow we go to one of these four localities and import one. 
If they were content to mix things up the way we do, their 
profitable sales would cease. 

Remember, I only say this is the ideal and that we should not 
be satisfied until every cow in Maine is a pure bred cow of some 
sort. 

Still, I am willing to ask that we simply do the best we can 
under all the circumstances. First, therefore, let me insist that 
every dairyman shall select the dairy breed that suits him best. 
He has four prominent ones from which to choose: Ayrshire, 
Guernsey, Holstein and Jersey. (I name them in alphabetical 
order, and not necessarily in the order of personal preference.) 
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Climate, the food he is prepared to furnish, the kind of a barn 
he is going to keep them in, the market he has for his milk, his 
own personal taste, and many other reasons may enter into the 
problem. But I say, consider all of the facts and then decide 
which dairy breed you like the best. This decision may mean 
more than you think, so do not hurry about it, but as soon as 
you can, decide. When you have made your decision, purchase 
as promptly as possible a pure bred registered pair or trio, and 
with these lay the foundation of a pure bred herd for yourself. 
If you cannot afford to take so long a step at first, purchase a 
registered sire and with this sire grade up your herd as well as 
you can. Be sure to get a calf from a cow with a good record 
of production. Remember that the sire you use is one-half of 
your herd; and it is the poorest possible economy to own or use 
anything but the best that you can find. 

Personally, I would welcome the enactment of a law making 
it a penalty for any farmer in Maine to keep or use a “ scrub” 
bull. It is not economy, but a crime to use a sire that will sow 
seeds of degradation from which a herd can not recover in many 
generations. 

Understand, I am not pleading for the use of any particular 
breed; but I simply insist that no sire should be used that is not 
pure bred. Then be sure to get the very best you can find of 
the breed you have chosen. 

The next step in grading up a herd is to be sure not to 
in-breed. Some may try to justify this procedure, but the 
smaller size and weakened constitution of many of our cattle 
positively forbid anything of the sort. 

When you have heifers old enough to breed, purchase for 
them another sire. Get the very best you can in the breed you 
have begun with. Don’t let anybody persuade you to change, 
unless you sell your herd and begin all over again. Stick to 
your ideal, and make every year show a decided improvement 
in your herd. 

The first year will give you half blood calves, the next genera- 
tion will be three-quarters, and when the third, fourth or fifth 
grade has been reached, it will be difficult to tell them from pure 
breds. Of course they can never be registered, but for all pur- 
poses outside of breeding, they may show splendid results, and 
prove themselves to be of great profit to their owner. 
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Another step toward success in building up your dairy herd, 
do not breed any heifer until she is nearly or quite two years 
old. Let the heifer grow and make her body as large and her 
constitution as strong as she can before the demands of mother- 
hood and of a milk producer are placed upon her. 

I realize that there are those who will tell us that the dairy 
qualities will be lost or injured by this delay. Nonsense! You 
have only to see the injury that has been done by breeding too 
young. You have only to notice the weak, frail, undersized 
creatures, in the average farmyard, that they call cows, and 
realize how easily these are subject to tuberculosis, and every 
other ill that bovine flesh is heir to, when the full importance of 
my claim will appear. 

The leading cause of all this trouble is breeding the heifers 
too young, and the balance can be charged to in-breeding. We 
need not make either mistake. Whichever dairy breed you 
select, do not in-breed, and do not breed any heifer under two 
years of age. 

If a farmer will follow my suggestions, in a very few years 
he can transform his mongrel mixture of cows into a respectable 
looking, and profitable dairy herd. 

If he started with a pair or trio of pure breds, he will soon 
be able to sell his grade cows, and own an entire herd of regis- 
tered cattle, with only the cost of his first purchase. This is no 
dream, but a possibility within the reach of every intelligent, 
industrious farmer in our State. 

I do not overlook the fact that many other things must of 
necessity enter into this worthy task of building up a dairy herd. 
The food and care bestowed upon a herd forms an important 
part. And I can not help feeling certain that if we can persuade 
our farmers to keep better cattle, they will take better care of 
them. The moment they begin to look with pride upon their 
herd, that moment they will plan for a better barn, subscribe 
for a farm paper and learn how to feed so as to obtain the best 
results, in a word take better care of every creature they own. 

Kindness as well as cottonseed meal will count in the care of 
your cow. A good brush is better than a milking stool or a 
pitchfork to start the dust, and make the cow comfortable. 
Cruelty and profanity may largely counteract the effect of a 
proper amount of protein. An unbalanced temper may spoil the 
result of a well balanced ration. 
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The delicate business of a dairy cow demands that those who 
care for her shall be as kind, gentle, and quiet as possible. This 
is perhaps even more true of pure bred stock than it is of scrubs. 

The cleaner and more perfect the breeding of a cow, the more 
sensitive she becomes to ill treatment, and the quicker she re- 
sponds to kindness and attention. 

It is not the kind of food alone or the amount that is fed, that 
makes the herd sleek and contented. Mark you! kindness, a 
comfortable bed, and a clean barn will do much. 

I was much interested, recently, in a picture that appeared in 
“Hoard’s Dairyman” entitled “Two Ways.” This picture taught 
a lesson worth remembering. 

If we would improve or build up our dairy herd we should be 

continually selecting our best. Every progressive dairyman 
should learn the necessity of picking out and disposing of the 
poor or unprofitable cows. There are many cows even in pure 
bred herds that are only worthy of being sent to the butcher’s 
block. : 
Nothing will prove a safer guide in this weeding out process 
than to weigh the milk, and test it for butter-fat. I am very sure 
that if we could persuade every farmer to make these tests, there 
would be a large number of herds for sale, and the demand for 
pure bred stock would be even greater than it is today. 

One thing more,—we must look well to the health of our dairy 
herd. We cannot afford to use or sell milk that comes from a 
cow that shows any form of disease. We can buy healthy cattle, 
and we can largely keep them so, if we will supply pure air and 
sunshine as well as good food and water. I had a pleasant call 
the other evening from a doctor who was prepared to furnish us 
with a “Bovovaccine,”’ that is, he claimed to be able to vaccinate 
our calves when under three months of age and make them im- 
mune to the dread disease tuberculosis. The day was when peo- 
ple did not believe it necessary to vaccinate children to prevent 
smallpox, but experience has made many converts. 

Possibly science is ready to protect our cattle, and in a few 
years make it impossible to find tuberculosis in any vaccinated 
herd. Would we not all hail with joy the coming of such a day! 
May it come speedily! 

In conclusion, I say what might have well been said first. Suc- 
cess in building up a dairy herd will depend very largely upon 
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the love and interest you put into the work. ‘What!’ some one 
says, ‘Shall we love our cows?” Yes, most certainly, if you are 
to succeed in your aims and make the dairy business profitable. 
If you don’t love flowers they will not grow for you. If you 
don’t love your cows, they will not prosper, because you will not 
have interest enough in them to look after their daily welfare. 
It will take your love, your interest, your time, your talents, all 
of the skill and energy necessary for success in any business. 
If you are willing to pay the price victory is yours. 


REMARKS OF JOHN M. DEERING. 


It would be useless for me to undertake to interest you in any- 
thing I can say in relation to breeding up stock for a dairy herd, 
after the subject has been covered so instructively by Brother 
Pember, and also by Brother Gowell this morning. The discus- 
sions all through the day have been chiefly upon breeding, and it 
would seem as though you had had about enough of it at one 
meeting. Perhaps, as a change from a well prepared and scien- 
tific paper, it might be as well if I should give you a little of my 
practical experience within the last few years. I wish to say to 
this audience that I have been a breeder and a farmer and a cat- 
tle dealer and a cattle commissioner, all my life. Years ago I 
used to breed cattle, and I want to illustrate a point by telling you 
about a little herd of cows I raised 25 years ago. When this 
country was first settled occasionally pioneers would bring a cow 
over from England, and the breed was Devon. Why did they 
choose those Devons? Because they were a hardy breed and 
could stand the cold winters and the privations the settlers had to 
endure in those days. The Devon breed predominated in this 
country for over 100 years, and then the demand came for a 
larger breed and they began to import into New England a few 
Durhams. The Durhams in those days were not what the Dur- 
hams are today, they were not so large. A few of those were 
imported and they crossed them up with the Devons, and that 
breed of cattle predominated until 1890 in New England. Those 
cattle had a pedigree; they were not mixed up with all kinds of 
blood, they were a straight cross between the Devon and the Dur- 
ham. Now I was in the same business that I am in today, I was 
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keeping cows and producing all the milk I could, and I was 
breeding up a few cattle. I bought a full blood Durham bull and 
raised up a herd of 40 cows from that sire, and I am going to 
stand here and say that it was as good a herd of cows as I ever 
owned in my life. Unfortunately, they were burned up and I lost 
that breed. Then I commenced with the Holsteins. At that time 
there were but few of that breed in this section. A young man 
bought a Holstein sire and brought him into the town and I gave 
him $30 for 20 calves, and raised them. They were nice looking 
calves but when I got them up to cows they were not good for 
milking purposes. I was disappointed in them and turned them 
away for beef. But another sire came into the town and we pat- 
ronized that one and finally | bought him and we raised up an- 
other herd of grade Holsteins and there was not a poor one in 
the whole lot. Everybody had a good cow who patronized that 
sire, and that blood still exists in my neighborhood and town. 
They were fine, beautifully shaped animals. Generally the larger 
the cow the poorer the quality of the milk. That first sire was 
from the Aggasiz family, a great large fellow; the other one 
was from the Mercedes and it was a compact built animal. The 
Holstein people saw that they were breeding their cattle too 
large. The quality of the milk was not good enough. They 
began to breed for a better quality of milk and began to run the 
size down a little, and today the Holstein cows are better cows 
for milk than they were 25 years ago—for quality, not for quan- 
titv. What was done with that Durham and Devon cross of 
cattle? In 1890 a depreciation in the beef growing interests 
struck this country, and farmers could not live by raising beef. 
They did not turn away those beautiful steers for cows because 
they wanted to, they did it because they had to. The time the 
beef growing interests were the hardest in Maine was the time 
just after the West was settled and eastern money had gone out 
there, and the ranches had been built up and cattle had been 
bred until there were 1,000 cattle to every 100 inhabitants. That 
was too many, and the price went down. We had no foreign 
markets and we could not handle the beef products of the coun- 
try at a high price. Hence the farmers of Maine had to accept 
dairying. It was a good business; it has always been a good 
business. But to accept dairying they needed a better cow, and 
they took the Jerseys, and within the last 25 years the Jersey 
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blood, and the Ayrshire, Devon and Holstein have got mixed, 
and they have got mixed too much, but the Jersey blood predom- 
inates in Maine. You see we have had three periods. There have 
been three changes in the races of cattle in this country within 
its settlement. Now we have got to go on and do the best we 
can. We have these breeds of cattle——some are breeding Jer- 
seys, some Holsteins, and some Ayrshires. They are all good 
breeds and are all right in their proper places, but if we breed 
them we must start right. I am not going to say one word 
against what has been said here in breeding, but I want to 
emphasize one point. If you build a house you want to put it on 
a good foundation, or in time it will fall down. If you are going 
to build up a herd of cattle you want to start them on a good 
foundation. You want no guess work about it. It would not 
be safe for us to go to Wisconsin and buy a pair of Holsteins 
and try to raise up a herd and not find out whether they were 
sound or not before we started. Because possibly in the end we 
might find that they were wrong when we started and the enter- 
prise would be a failure. To breed up a dairy herd, first start 
with a sound, solid foundation, and then go on with the instruc- 
tions Brother Pember and Brother Gowell have given you. 


Wednesday evening, December 5th, the Fifth Annual Banquet 
of the Maine Dairymen’s Association was held in Drummond 
Hall. A large number of the dairymen and citizens of Farming- 
ton were present, and a very pleasant social evening was enjoyed. 

The responses to toasts, by some of the prominent dairy work- 
ers and business men of Farmington were exceedingly brilliant 
and entertaining, and the music by Wheeler’s orchestra, the solos 
by Miss Starbird of Farmington and the songs by the students 
of the University of Maine, were much enjoyed. The recitations 
given by Mr. Morse, the humorous reader of South Paris, also 
added much to the pleasure of the evening. 


THURSDAY, DECEMBER 6. 

A business meeting of the Maine Dairymen’s Association was 
held Thursday morning at 8.30, opened by the president, F. S. 
Adams of Bowdoin. The report of the secretary was read and 
approved. The treasurer then presented the following report, 
which was accepted by the association: 
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Malatice from last year's account). 0... ss. $76 95 
Received from L. W. Dyer, secretary, for mem- 
GIES BMA ICIS) Set ale ii ara pi ia, Se a 56 00 
$132 95 
Paid bills as follows: 
yeatt-Gimen, bills for Banquet... 20... $24 00 
L. W. Dyer, postage, stationery & telephone... 6 mek 
TEAC alo sce he See paar ae re cr nO 14 85 42 78 
ratte ees fee Sor Sts ec tmun weld e: syarns ere ee 2 $90 17 


A committee on resolutions was appointed, as follows: Chas. 
D. Woods, E. F. Pember and W. G. Hunton. 

The following officers were elected for the ensuing year: Pres- 
ident, F. S. Adams, Bowdoinham; vice president, W. G. Hun- 
ton, Readfield; secretary, L. W. Dyer, Woodfords; treasurer, 
Rutillus Alden, Winthrop ; trustee, W. K. Hamlin, South Water- 
ford; corresponding secretaries, R. D. Leavitt, Auburn, T. B. 
Bradford, Golden Ridge, W. W. Harmon, Falmouth, C. E. 
Wheeler, Chesterville, J. A. Peters, Ellsworth, Otis Meader, Alb- 
jon, O. Gardner, Rockland, A. C. Fossett, Bristol, J. A. Rob- 
erts, Norway, C. L. Jones, Corinna, F. W. Leland, East Sanger- 
ville, B. M. Patten, Topsham, H. B. Ellis, Embden, E. C. Dow, 
Monroe, A. E. Lincoln, Dennysville, F. B. Pike, Cornish ; mem- 
ber of Advisory Council of Experiment Station, Rutillus Alden. 

A motion was made by Mr. Pember that this Association ask 
Hon, A. W. Gilman, our Commissioner of Agriculture, to set 
aside the sum of $90 out of the $500 appropriation for this Con- 
ference, to be used as prizes to be awarded to students in the 
agricultural department of the University of Maine, for essays 
upon two dairy subjects, said subjects to be named by the execu- 
tive committee of this Association; three prizes to be given on 
each subject, first, $20, second, $15 and third, $10; said essays 
to be read by the students before the Association at the Annual 
Dairy Conference. After considerable discussion, this motion 
was carried. It was voted that the president and secretary of 
the Association be appointed a committee to award the prizes. 

The following resolution was presented by E. F. Pember, and 
on motion of Chas. D. Woods, it was adopted by the Association: 

Resolved, That the State Dairymen’s Association heartily 
endorses the action of the State Pomological Society in instruct- 
ing its executive committee to petition the legislature to purchase 
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an experimental farm in the fruit belt of Maine, upon which the 
Maine Agricultural Experiment Station shall conduct investiga- 
tions looking to the improvement of Maine orcharding, and 
hereby instructs its representatives on the Experiment Station 
Council to co-operate with this committee before the legislature. 

Prof. Woods then briefly called attention to the invaluable ser- 
vices which have been rendered by the late Hon. H. C. Adams 
of Madison, Wisconsin, in the interests of dairying, not only in 
his own state but throughout the whole country; and stated that 
although he was a man of clean record so far as money matters 
were concerned, on account of ill health and other causes he had 
accumulated but little, and at his death it was found that his farm 
adjoining the University of Wisconsin had a mortgage of $3000 
upon it, and that there was a note of $500 in the bank. He also 
stated that a movement had been made by the officials of the 
United States Department of Agriculture to clear this debt, and 
while there was no difficulty in procuring the money, it was 
desired to have from this Association an expression of apprecia- 
tion for Mr. Adams’ services. Prof. Woods therefore moved, 
that five dollars be taken from the treasury and added to this 
fund to be given to Mrs. Adams for the purpose of clearing the 
debt. It was voted that this be done. 


The committee on resolutions presented the following, which 
were adopted by the Association : ae 

Resolved, That this Association wishes to put itself on record 
in appreciation of the untiring, effective work of the late Hon. 
H. C. Adams of Wisconsin, in furthering the agricultural inter- 
ests of this country, which culminated in the increased endow- 
ment of our experiment stations for researches in agriculture. 

Resolved, That the Association hereby extends its thanks to 
the citizens of Farmington and especially to Mr. D. H. Knowl- 
ton, to whose efforts we are indebted for a cordial welcome and 
kindly treatment during this convention. 

Resolved, That we are under renewed obligations to the rail- 
roads and press of the State for courtesies received in connection 
with this meeting. 

CHAS. D. WOODS, 

ELMER F. PEMBER, 

W. G. HUNTON, 
Committee on Resolutions. 
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SOME REQUISITES FOR PROFITABLE DAIRYING. 
By Geo. A. SmitH, Geneva, N. Y. 


The subject of dairy farming which I am to present to you is 
one that has been threshed over so many times, discussed from so 
many viewpoints, that it would seem it must be entirely worn 
out. The only thing that keeps it before us is the realization of 
its importance by the thinking farmer who is striving to better 
his condition. Besides this, if we are to believe the conclusions 
which we see published, there are some people trying to make a 
living keeping cows who have not been converted to the modern 
methods of dairying, for which reason there is still missionary 
work to do in this line. 

To make clear why this may easily be a fact, 1 wish to give a 
personal illustration. My early life was spent on a farm in 
Otsego Co., New York, where we kept sixty cows. Our method 
of doing business was the same as that of every other farmer 
in that section, for the farmers were all dairymen. The plan 
was to have the cows come fresh in the spring during March 
and April, to milk them through the summer and let them go 
dry in the fall. Everything fed these cows was produced on the 
farm. Not only that,—everything in the line of food and cloth- 
ing for the family came from the farm. We lived upon what 
we ourselves produced and whatever money we obtained from 
the sale of butter and cheese was so much to the good. 

If I had known enough (which I did not) to talk to my 
father or grandfather about the necessity of balancing the ration 
for those cows, or the individuality of the different animals re- 
quiring different treatment, I am afraid I should have received 
very scant attention, to say the least. I have given this to bring 
out the point as to why I believe farmers are often too slow in 
taking up and adopting new methods, 

We grow up in the home and we become accustomed to a cer- 
tain way of doing things which our parents acquired in the same 
way, and it is not easy for us to throw our early training to one 
side and take up an entirely new way of doing things. If meth- 
ods of living and doing business were the same now as they were 
in those earlier days it would not be soimportant that we make a 
change, but we all realize now how different the conditions are. 
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Under the plan of living today the home necessities are largely 
supplied by others, who can make them in quantity with much 
less expenditure of time and energy than it would require for us 
to produce the same things. But we must buy these things and 
in order to do so we must sell the products of the farm in quan- 
tity and at a price sufficient to give us a surplus on the business. 
The price end of dairying has been very satisfactory the past 
year and still we hear some farmers complaining that the busi- 
ness does not pay. Whether this condition holds here in Maine 
I do not know. I hope not, but I do know it is true in many 
dairy sections. Good prices should mean profit to the producer ; 
but if it costs more to make a product than it is worth on =~ 
market, the best of prices will only mean loss. 

I do not know that I can point out the causes of this loss in 
some of our dairying in a way that will meet with your approval, 
but will do the best I can to make clear my idea of where the 
trouble lies. Looking at the business from the farmers’ view- 
point it would seem that the main trouble is, he fails to realize 
the changed conditions of dairying although he does realize that 
it is constantly becoming more of a complex problem to make 
this business a paying proposition. Why is this so? I believe 
it is because the dairyman does not understand that his business. 
is a manufacturing enterprise and must be run on the same care- 
ful business principles that apply to the manufacture of cotton 
cloth or anything of that character. 

Take the case of the man who starts out in the manufacture 
of knit goods. First he determines what class of goods appears 
to be in greatest demand. Then he gets the latest machine, that 
will do that particular work most economically from the labor 
point of view. With this settled, he takes up the question of raw 
material, so that he may get that kind that will give him the 
most finished product with the least waste. He knows that if he 
does not do everything he can to keep the cost of production 
down he will not be able to compete with other people in the 
same line of business in the markets of the world. Do the dairy- 
men study their business in the same careful way? Some of 
them do, I hope everyone here does, but I am sorry to say that 
there are quite a good many in the state of New York that do 
not realize the importance of knowing all about every detail of 
their business. If they want a mowing machine or any of that 
class of labor-saving machinery on the farm, they look very 
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carefully to get the best. They see the importance of that, but 
when it comes to that live machine that is to work over the raw 
material of the farm into a finished product in a way to make the 
business a financial success, they appear not to use the same 
business acumen. I can explain this in no other way unless it 
be that the inherited idea that has come down to them through 
generations of cow keepers that one cow is about as good as 
another and that the feed is the principal thing, still maintains 
with them. 

Often when you ask a farmer about his dairy, he will tell you 
he guesses so and so. He does not “guess” with his crops, he 
knows when you come to that, but does not appreciate the differ- 
ence in the ability of those cow machines to work over raw ma- 
terial into milk. 

Now I am going to give you some figures to illustrate these 
points, which are not guesswork. First I will show you a chart 
that was worked out for our own dairy association two years 
ago. It brings out so clearly the point I am discussing that I 
think you will excuse me, although this chart has been used 
before, but not published. These figures were obtained from a 
creamery in one of the most densely populated cow sections of 
the state, a creamery running all the year. 


id > 
E> = > 2 
=| 2 é - 
~ ~= 
B Oe 5 = & A 
S =| 22 = = | 44g a 
Patrons number. = 2 @§ 3 ° 23 S 
BL sadlnee Recwnenapee 
m ne a 4 a Ke) a 
2 =e SS ° a9 os = 
= z° ao 2 5° Ek e 
By le si| eel 8) ee eck 
Z oy 2 <2 S) ms >= a 
l 
Vek ll Boqnocgandogsode recs acaqonoS 10) 5,068 78.3 | $26 00 | $39 67 $1 52 $13 67 
2. 1 A AE SOE S Bc 15| 534] $0.4] 3600] 4655|/ 130] 1058 
Bias ies svat. Shaan eae 13| 5,717 | 75.1 | 3546] 4307] 124 7 61 
reg Ne ape a emi 15| 3,783 | 75.5| 2400] 2860| 119] 4 60 
Match usecttrnacs ccs. setae 9| 4,117] 79.4] 3102] 3273] 105 171i 
Bg aan cies aes cians ane eee 19| 3,094] 7. | 2600] 21 63 33 4 37 
1n(@s Th osandqnsaconeoasosooncsnacc 9} 2,872 71.6 | 2600 | 20 56 79 5 44 
1 oh Eos eanaacucunomanoc caeuncdds 8 3,270 86.3 | 29 01 28 22 97 79 
MOL Oee aecacscast oacce te eee | 2,174] 72.4] 2900] 16 18 55 | 14 82 
J 


This does not show all the patrons of that creamery but it 
gives enough to illustrate the difference in the business manage- 
ment of those farmers. In the first case the farmer sold the 
crops grown on his farm to his cows at a good margin of profit 
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over market value and from that grading down to the last man 
who sold his crop of hay, corn and oats to his cow at about half 
price besides doing all the work. It is hard to understand why 
this last man continued doing business in that way. The only 
explanation is that he did not know. His own figures when they 
were placed before him, he would not accept at first, but after 
going over everything he concluded they were correct and 
started at once to make a change. Today he is running the busi- 
ness on entirely different lines and is making it pay. 

In order to bring out this point of individuality I am going to 
show you another chart. This is the record of tnree cows which 
we bought for our Station work. They were all of the same age 
and consumed practically the same amount of food. With these 
conditions they produced as follows: 


Milk. Per cent fut. Butter. 
NOLL vice siaccccsomscsmen sees ete 8,000 lbs. 5.6% 515 lbs. at 20e. $103 00 
NO w2iie.s casi saccceai sess enieee 6,000 *“ 4.G% 276) os a 55 20 
NOs. 3) caiesiaaecaisrns acecieolereieto eye co 4,600 ‘ 3.8% PAY OG ce 40 20 


The cost of keep under our conditions with no pasture that 
year was $47.50. This shows a good profit for No. 1 and a small 
profit for No. 2. No. 3 lost what No. 2 made so that we kept 
three cows with all the labor connected with them to get a profit 
from one. This is a bad enough showing but it is not all. There 
was ten thousand pounds of milk produced, equivalent to four 
hundred and seventy-five pounds of butter, to go on the market. 
This helps make a surplus and tends to reduce the price. This 
reduction makes No. 1 less profitable. I think it is conceded that 
a surplus of dairy products reduces price, at least we have found 
it so in shipping milk to New York. 

I will give just one more illustration of this point of individ- 
uality of cows. Last year we had two heifers come fresh at two 
years of age, both registered full bloods of about the same 
weight and consuming the same ration which cost $44.40 per 
year. 


Milk. Per cent fat. Butter. 
I (Oh NegonacansncoucanGebmcserc 6 5,586 lbs. 6.4% 411 lbs. at 25e. $102 75 
)s Coe igeeacoboreccaal mcodgoccoon 8,848‘ 5.4% palo Ma 5Y 50 


I wish to emphasize the point, however, that having a regis- 
tered animal does not necessarily mean a profitable one. Pedi- 
gree is a good thing if accompanied with individual merit, oth- 
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erwise it is of no value to the practical man trying to make a 
profit from keeping cows. 

Two of the best cows in our barn are grade, one a grade Hol- 
stein producing last year 11,596 lbs. of milk, 3.8% fat, or 506 
lbs. of butter, the other a grade Jersey producing 8,042 lbs. milk, 
5.6%. fat, or 517 lbs. of butter. Either one of these, any dairy- 
man would be working on the right line to have in his dairy. So 
far, I have considered only the individuality of the animal but 
there is another phase of equal importance. You may have 
heard some one say that the feed makes the breed. While 
I must differ with that proposition, I am willing to allow that the 
feed is of very great importance. 

Given the best cow it is possible to obtain, if you feed her 
improperly the production will be small; on the other hand, a 
poor cow fed the best ration possible will not make satisfactory 
returns. 

It is difficult to understand just why two cows of apparently 
equally strong digestion differ so in their ability to work their 
food over into milk. On the other hand, I think I can make 
clear to you why the improperly fed cow does not make satis- 
factory production. 

It has been said that “The inside of a cow is a very dark 
place, and it is hard to tell why certain things are so.” This 
is true, but there are very many things that science has worked 
out to a definite basis in the nutrition of animals. It is known 
for a certainty that the starches, sugar and gum of a plant are 
utilized in the animal economy to produce heat and energy and 
that they can not be used to make blood or repair worn-out tis- 
sues. The substance that performs that duty is of an entirely 
different nature and is that part of the plant which we know as 
nitrogenous. In animal nutrition the first are known as carbo- 
hydrates or heat producers, the latter as protein or flesh form- 
ers. In order to keep an animal in normal condition, that is, 
without gain or loss, a certain amount of each of these elements 
is required in the daily ration. 

This is one of the problems that science has worked out by 
conducting a great number of feeding experiments both in this 
country and in Europe, where all the conditions were controlled, 
thus enabling definite determination of what the animals required 
for maintenance. 
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The result of all of this work has established a standard. This 
requires for a 1,000 lbs. cow, not in milk, and kept comfortable, 
a daily ration of enough dry matter to supply seven-tenths of a 
pound of digestible protein and nine pounds digestible carbo- 
hydrates. A cow will maintain her normal weight upon this 
ration. If the cow is to make production, the digestible nutrients. 
must be increased in proportion to the amount of milk she pro- 
duces. Conceding these statements as to amount of food 
required to be true, the question with the feeder at once is, how 
can I combine a ration to best accomplish this result which at 
the same time shall be most economical ? 

Every farmer must work out to quite an extent for himself 
the business side of feeding, taking into account the things he 
grows on his farm and the markets. In order to do this he must 
know something about the composition of the hay and grain 
produced. A few years ago that was not an easy task, but now, 
owing to the free distribution of Experiment Station bulletins, 
every up-to-date farmer is reasonably well posted in all of these 
things. 

I will give a few sample rations to illustrate this difference in 
composition and the necessity of knowing what the ration con- 
tains. The first is one that many farmers used in the past and 
then wondered why they did not get more milk from their cows. 


Carbo- 
Dry Matter. Protein. hydrates. 
(Gfor WN SHON) pano nae pss500 0600500 SoD ODOR OnUne 20 lbs. 12 lbs. » 0.34 6.88 
Timothy Hay: ces eee eee eee ae ne 10 Ibs. 8.68 lbs. 0.28 4.86. 
COrn AHALCOD) MEAensaresriasieetete ecole oe 4 lbs. 3.40 lbs. 0.17 2.66- 
; 24.08 .79 14.40 


This ration has sufficient dry matter, and rather more than 
the required amount of heat and energy producing elements, but 
when we come to the protein we find only a fraction more than 
the required amount to build up the worn-out animal tissue. If 
the cow makes 30 lbs. of milk she must put into the solids of 
that milk, about one pound of casein, a nitrogenous substance, 
which she must supply from the protein of her ration. If you 
do not supply the protein she will take the lean meat from her 
own body to make normal milk which she is bound to do, grow- 
ing poorer each day and in nature’s effort to protect itself, 
shrinking rapidly in amount of milk. 
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Now we will take another ration which is produced from 
home grown foods the same as the other, but of quite a different 
composition : 


Dry Ca1bo- 

Matter. Protein. hydrates. 

OMNASUO VEGI cisictaldesieielelnie'emeisicveaelara ste siplaaia ale 15 Ibs. 9. Ibs. 0.255 5.16 
(CLOW TERY ee nao agho soca Todonnoddacacsgsns 8 lbs. 6.80 lbs. 0.544 3.16 
IVER TNF GL Gees erai tee eieiels reel ovetaie:serstere aicleve wisn seieieheraiaie 15 lbs. 1.35 lbs. 0.165 0.84 
OD Bis arate trate sicke’= ies Aon a cere nt eaaaiaiacreietete ais 4]bs. 3.56 lbs. 0.368 2.72 
AGB js eres g © ots ctejs alate is nie yore.s eeinig Pes tee acieles sins 4 lbs. 3.60 lbs. 0.672 2.13. 
24.31 2.004 14.01 


In this ration you see the dry matter and the energy produc- 
ing elements are about the same as in the previous ration, but 
when it comes to the protein, in the place of only enough to 
maintain the body we have a balance to make production. We 
also have in this ration the mangels. You may say they do not 
contain very much dry matter, which is true, but just the same 
they are a good thing to feed. They add succulence to the 
ration which in this case means palatability, and every careful 
observer knows that insures better digestion and consequent 
better returns from the ration. 

Another ration which differs from the previous one in that the 
succulency is obtained from corn silage instead of roots, which 
we believe is better economy, is made up as follows: ; 


Dry Carbo- 

Matter. Protein. hydrates. 

CORI ae snoodb paddor conan tobe sebonadcC 40 1bs. 8.40 0.36 5.16 
JM ne adSveacasHeonscoobaaegudddancoonges sod 7 1bs. 6.44 0.77 2.96 
(OTHSS ano Oba ede CoD CS ADA OSOrne CERIO oc Dc OU GDE OO Oo 4 lbs. 3.56 0.365 2.72 
J Py nb aeno gendouoe Gtden Gogo OsGnOnUnE  OUSOaIO- 4 lbs. 3.60 0.672 2.13 
COEPOUSECCeOTe Ae creer nie eieicte = ciel) ents aialeie = #= 1lb 0.92 0.372 0.44 
22.92 2.542 13.41 


In this ration we have used alfalfa in the place of red clover 
because it is better in the proportion of protein which it contains 
and also because it will produce more tonnage to the acre when it 
can be grown. I have added a pound of boughten grain in cot- 
tonseed to build up the protein because it is usually the cheap- 
est form in which protein can be purchased. 

I will give one more ration in which all the grain is pur- 


chased: 
Carbo- 


Dry 
Matter. Protein. hydrates 
GOLHSilAR Ohare ceictsisicie cielo eiareerete snvere tetera ate 40 lbs. 8.40 0.36 5.16 
INGE CL acco aso nb aoe ab BbOpOe Bond Nos eScodd 7 lbs. 6.44 0.77 2.96 
WEE OED a aniontodcmdnune paUgooboanSosaaooe 4 lbs. 3.52 0.48 1.81 
LOPE HIN ETSs Fart lscodbasgrsndaanoobonnsudoDonr 3 lbs. 2.76 0.79 1.48 
16 fabethi iy 7osqueqacunoouosnDbaoogGo jeoccuoogonoscuT 1 1b. 0.89 0.07 0.70 


22.01 2.47 12.11 
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This is a good ration. The objection lies in the purchasing 
of all the grain. I believe every farmer can grow a part of 
the grain he uses to advantage, supplementing that with some 
of the rich protein foods like cottonseed meal. Not very many 
years ago the purchasing of the small amount of protein cattle 
foods used by the farmer was not a difficult task. There were 
only a few on the market and with hardly an exception they 
were reliable. Today we have a radical change. In the place of 
a few good ones, we have hundreds of proprietary cattle feeds 
grading all the way from oat hulls and ground corn-cob to 
straight linseed and cottonseed meal. This condition has been 
brought about by the manufacture of numerous things from the 
original grain and having by-products left. In many cases these 
by-products are valuable, as in the case of gluten feed, an offal 
from the manufacture of glucose from corn. On the other hand 
when oatmeal is manufactured for our breakfast, oat hulls are 
left and they certainly are not valuable as a grain food to sup- 
plement the coarse foods of the farm. I think with hardly an 
exception, the legislators of the different states have recognized 
these conditions and have passed laws regulating the sale of cat- 
tle foods and compelling the branding of the guaranteed protein 
on the sack in which these are sold. This is of great value to the 
farmer. He should make use of the information about the dif- 
ferent brands, which he can get from the Experiment Station 
bulletins of all the prominent dairy states. I cannot speak as to 
the conditions here, but the trouble in the State of New York is 
that a good many farmers do not read the bulletins and have no 
especial knowledge along these lines. When they go to the feed 
store to purchase grain to supplement the home-grown fodder, 
about the first question is about price and too often they pur- 
chase the lower priced feed, knowing but little of its real value. 
Such a feed often has oats hitched on to the name in some way, 
and because the home-grown oats give good results, the buyer 
thinks that the mixture must be good. It would be good if it 
were oats; the trouble is that in most cases the feeds are largely 
oat hulls reinforced with some grain to give a little value but 
as a rule the farmer pays much more for actual digestible food 
than he would in the higher priced grain. When a farmer buys 
grain the one thing he should have in mind is, what can I pur- 
chase that, combined with my home-grown foods, will make a 
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palatable daily ration for my cows, carrying two to two and one- 
half pounds of protein, and be most economical? As a rule he 
will find that he will get more for his money in those foods car- 
rying twenty-five per cent of protein and above. Another thing 
he will find is, that a combination.of three or four grains will 
give better results than the same amount of digestible food in one 
or two. You may think the old cow is rather notional but you 
will find that it pays to conform your methods to her notions. 
You can get a good deal more in the way of concessions from a 
well-fed man than you can from a cross, dyspeptic one. The 
same thing applies to the old cow; make her comfortable, 
give her plenty of good food and if she has the ability she will 
pay you in the milk pail. 

To sum up the whole matter, the man that succeeds in dairy- 
ing at the present time, must know that his machine, the cow, 
is a good one; that she has the ability to take good raw material 
and give satisfactory returns for it, when it is given to her in 
sufficient quantities; that a good cow with poor and insufficient 
raw material cannot make satisfactory returns, and that a poor 
cow is not a paying investment under any method of treatment. 


THE COW AND SOME OF HER IMPORTANT 
DISEASES. 


By De C. DioMean, Locan, NOY. 


My effort this morning, for about twenty-five or thirty min- 
utes, will not be to make veterinarians out of you, Brother Farm- 
ers, but to try to make what we call respectable cow doctors,— 
that is, in regard to some of the ailments that are affecting your 
herds to the greatest extent. The diseases that exist among 
bovine animals today, especially among cows, are those that are 
the most readily preventable, and I might almost say, readily 
curable, by the farmer himself, if he will devote a little attention 
to them. In the first place, I will call your attention to the cow 
herself. The best physicians are those that understand not only 
anatomy, physiology and therapeutics, but human nature as well. 
A physician may have all the knowledge necessary to make a 
successful practitioner and if he does not understand human 
nature he is a failure. And that is just the case with the whole 
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veterinary profession. There is many a farmer whom I know 
who is actually a better cow doctor than some veterinarians, 
simply because those veterinarians have not studied cows, and the 
farmer has studied cows and knows cow nature, and he, with a 
few simple drugs, is enabled to more successfully treat the dis- 
cases of the cow than the veterinarians who know only the sci- 
ence of the profession. At this Dairy Conference, the same as 
at all dairy conferences, the cow has been studied as an animal 
machine, as something that we have with us and can get a little 
more feed into, and draw out a little more milk and of a higher 
quality, and receive more money,—man’s greed to be satisfied. I 
do not want to offer any criticism on what is being done. I 
simply want to call your attention to the fact that the drift, the 
tendency of the time, is to get high records from the cow, and 
what do we see, from the veterinarian’s standpoint, as the result? 
The question is coming to me from the owners of herds of the 
highest records, and some of them right from Maine, What is the 
matter with the cow? There is trouble with the herds. Whence 
came this cow that we are talknig about today? Did God create 
her? No, God did not create her. The modern dairy cow, that is 
producing what Mr. Smith and other gentlemen here have shown, 
is largely a creature of man’s imagination and his development. 
All that God created of the cow long ages ago was the beast, the 
same as other beasts. There was none of them that had a record 
of 3, 4, 6 or 8 thousand pounds of milk containing 4, 5, 6 and 7 
per cent. butter fat. No, her early history as we have it, is sim- 
ply that of a beast roaming about, giving just milk enough for 
her offspring. God did not create the cow to give milk for man. 
Man has simply taken her and developed her. It is of the 
utmost importance to you and the rising generation to study 
this condition. We find the cow roaming about upon the earth 
and producing milk sufficient to rear her calf, and reproduce her 
kind. How long did she give milk? Just as long as her baby 
needed it, about four months. That was the original cow, as 
history records her. Man domesticated her. He began to use 
her milk, and then, not being satisfied with the quantity of milk 
she gave, and not being satisfied with a four months’ milking 
cow, he began, through a system of selection and feeding, to 
develop the cow, and we have kept breeding up and feeding up 
until we have developed a cow today with an udder of four, 
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five or six times the size and capacity of that of the old, original 
cow. We have succeeded in producing a cow that will not only 
give milk enough to rear one calf, but she will produce milk 
enough to well support two for four months, and then she will 
go on and produce milk enough for two more calves the next 
four months, and then enough for one calf for three or four 
months more. She does not stay on our farms long if she does 
not produce milk enough during the milking period to rear four 
calves to four months of age. 

There are some other things that we have achieved at the 
same'time. It is an immutable law of breeding that when we by 
breeding and selection abnormally develop any one organ in the 
body we do it at the expense of some other organ in correlation 
with it. When we have developed a large udder with the 
capacity of producing a large amount of milk, what have we 
cone? What is the organ in correlation with it? The repro- 
ductive organ, and here is where we can call attention to the 
fact that a large per cent of the sterility today that exists after 
the cows have been in milk and have got up to five, six or seven 
years, is due to nothing else under the sun than the fact that 
‘those cows have been so bred and developed that their reproduc- 
tive organs are weakened, they are dwarfed. That is the result 
in many cases. And right here we can account for a large per 
‘cent of the abortion that exists; it is no more nor less than 
inherent uterine weakness, together with sympathy. Please do 
not misunderstand me. I am not ignoring any germ, but I 
‘stand upon this platform and say, after careful study and obser- 
vation and much work for the last 30 years, that 80 per cent of 
the abortion that exists in herds, from the Atlantic to the Pacific, 
can be traced to the weakening or dwarfing of the organs spoken 
of, together with sympathy which we do not understand. We 
have spoken of this cow all the while as a machine. She is a 
machine, an animated machine, but more than this, the cow has 
senses as we have. She has a sympathetic, nervous organiza- 
tion, the same even as man. That is a hard thing for us to 
understand. We must remember that the cow is subject to a 
shock through the senses, from smells and from sight, and the 
effects of them. We can easily illustrate this. Suppose there 
iS a runaway out on the street, aman is thrown out of his wagon 
and trampled underfoot and brought right into this hall and laid 
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on this table, the blood flowing and perhaps some of the internal 
organs exposed. What will be the effect? We were not 
thrown out of the wagon, nothing has touched us, but I will 
guarantee that there will be men in this audience that will have 
to get right out of the door because of what the sense of sight 
conveys to them, the sympathy. If there is a bad odor here 
many people have to take out their handkerchiefs, and there will 
be a wrenching of the muscles of the stomach. I have been 
asked to say something in relation to this subject of abortion. 
When a cow from an injury, from uterine weakness or any 
other cause, aborts, if the farmer is negligent about it and leaves 
that little foetus right there, just remember that the other cows 
know it just as well as you know it. There is a sympathy that 
exists between them that has the same effect upon them as upon 
us. There are epidemics that prevail on farms from neglect, 
and are not caused by a germ at all. I have seen and investi- 
gated these cases until I feel warranted in saying that an epi- 
demic of abortion will run through a whole herd and not be due 
to a germ, but to sympathy, by allowing a cow which has aborted 
and the foetus to remain in the herd. What is the lesson? An 
accident may occur, all the medicine in the world never would 
stop that. But the farmer himself can take that cow right away 
from the herd and treat her properly, with antiseptics, and the 
matter will come around all right. Eighty per cent of that seri- 
ous trouble can be wiped out simply by a little effort on the part 
of the farmer himself. 

Then, again, how are we going to avoid some of these 
troubles? I was very much pleased with what the gentleman 
here said in relation to oats. With some of our very best 
producing cows, instead of selecting cottonseed meal and some 
of the more concentrated foods, we shall have to be content with 
a litile less milk, and feed those foods which will sustain the 
vitality of the cow. By feeding our oats and what we can raise 
on our own farms, and being content with perhaps 500 or 1,000 
pounds less of milk in a year, we can keep that cow reproducing 
her kind as she ought to do. 

Here is another little difficulty along the line of breeding. 
Every year more or less inquiry comes to us in regard to cows 
that are ina gargety condition. We call it garget, and yet there 
is a difference. J am treating cows that have been so bred, with 
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such a capacious udder, that it is almost impossible for those 
cows to even walk. When the udder is distended they cannot 
walk in comfort, and are bruising it continually. Ifa small boy 
and dog are sent after them, there will be an injury inflicted. 
We all know that a cow narrow across the huckle, with a 
dependent or swinging udder, is particularly subject to that 
trouble. With that shape of the udder, even lying down in a 
stall may injure it. If the udder goes over the edge of the drop, 
when the platform is a little short, or comes in contact with the 
cold earth or a hard substance, a little inflammation will be pro- 
duced. That cow is a very abnormal beast, and that udder is 
a very abnormal udder. We can obviate this quite largely in our 
breeding, but when we have it, we have to do the best we can. 
. If we do not get a gargety condition, there is a little blood in the 
milk that comes largely from the pressing from distention of the 
udder, through irregular milking. These are not really diseases. 
A little blood can get into the milk of the cow and really not be 
of any serious injury. But you should do the best you can to 
prevent this trouble. Again, there are cases with well formed 
udders where there is what we call a gargety condition. The 
cow will perhaps be giving a little thick, lumpy milk. There 
may be a little temporary inflammation in the udder. The udder 
is sometimes tuberculous, but not all cases of hardening of the 
udder are caused by tuberculosis, only a very small per cent. It 
comes from injury; a little abscess caused by a little inflamma- 
tion, and for the time being the secretion of milk is not as it 
should be and there is a little blocking up, and from that cause 
a little bit of purulent discharge. As a remedy for this, tea- 
spoonful doses of the fluid extract of pokeroot given two or three 
times a day, and the application of hot water will usually be 
effective. There is something invented better than that. If we 
could get at the real seat of the injury and wash it out inside as 
we could wash it outside, we should accomplish more than we 
are doing. There are men who are studying on this, and it is 
with pleasure that I will show to you, after we are through with 
the meeting, a very simple device that every farmer should have. 
It is what we call an udder syringe. With that we can wash out 
the udder of the cow and get rid of these purulent formations 
that come from bruising or other causes. This was sent to me 
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to test, and I have given it a thorough test. You, as farmers, 
know this fact,—that when a cow out of one quarter begins to 
give a little of that stringy, cheesey milk that is not fit to save, 
you are pretty well satisfied that about four times out of five that 
cow will have the garget or lose that teat. So I am glad to show 
you this simple devise to wash out the udder of the cow. I feel 
very safe in saying that in at least five cases out of six where the 
quarter of the udder would otherwise be lost, it can be saved if 
the farmer himself will use this instrument. He must be his own 
veterinarian. It would not be policy for him to go to a veterina- 
rian, as if the veterinarian had to come and wash out the udder 
twice or thrice a day, as the case might be, it would be rather an 
expensive job for the man who owned the cow. 

Here is another trouble. Until very recently one of the most 
serious troubles that we found, with the first class cows, was 
milk fever,—parturient apoplexy. Many of the farmers mistake 
it for udder garget. Udder garget is an inflammation of the 
udder. The other is an incipient trouble which will lead to in- 
flammation of the udder before we are through with it. Before 
the discovery of the air treatment it took a good veterinarian to 
treat this disease, and he was a good veterinarian, if he was 
called right in the commencement, who could save one cow out 
of five. But this device, simply pumping sterilized air into the 
udder, will enable the farmer to save a large per cent of the 
cases. 

Previous to this a preparatory treatment, the giving of salts, 
was recommended from the platform, and I have given it 
through the press; and I do not want to take it back. I say that 
if a farmer, about two weeks previous to the expectant birth of 
the calf, will give the cow a little less ration, if she is an exceed- 
ingly large milking cow give her about half a ration, and a simple 
dose of Epsom salts, 34 of a pound for a Jersey and a pound 
for a Holstein, adding to that as a stimulant a little gentian, and 
will repeat that every week, the chances are that the cow will not 
have the trouble. But the farmers do not always know when the 
cow is coming in, and so I will say that today this is not as nec- 
essary as it once was. When the discovery was made that air 
injected into the udder would reduce the inflammation, it was 
a great boon to the dairymen. I might say, however, that iodide 
of potash, and even warm water, will work quite well, but the 
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air will permeate the udder and work back. You would think 
that this was an impossibility, but when I have pumped up the 
udder as full as I could pump it, and then in a few minutes it 
would be flaccid, I know that I have pumped the air there and it 
must have worked back. The farmer who keeps even five cows 
should have on hand an air syringe, this milk fever device, that 
is now prepared and put upon the market at a nominal price. A 
veterinarian cannot be prepared at all times to protect you. A 
veterinarian may be living in this village and you may live a 
mile out. He may be one of the best in the whole land, but if 
you go after him he may be away from home, and perhaps he 
cannot get to you until it is too late. So it is necessary that a 
man be prepared himself to treat these common diseases. This 
little device every farmer should have, and then he is prepared 
to treat that case of milk fever or that case of garget. He is 
then a cow doctor sufficiently to combat successfully at least 90 
per cent of those cases, if he uses this just as soon as he finds out 
the trouble. 

There is another trouble,—I do not know whether it prevails 
in Maine but I know that it prevails in New York. You have 
seen some of it on the Experiment Station farm, where the sani- 
tary conditions were good. For lack of a better name we will 
call it a germ garget. It was first believed to be cowpox, and 
some veterinarians so consider it now, but from what I know of 
cowpox I cannot agree with them. It begins with little blisters 
on the side of the teat, which will be very sore. The little blister 
will break and then there will be a little scab. When I first dis- 
covered this in the State of New York I thought it was cowpox 
and said, the animal will get well. But, lo and behold! she did 
not. That tiny blister broke, then a little scab came over it and 
instead of that healing, another little ring of blisters would come 
around the outside of the scab and then a little matter would 
form, and it would continue to spread and spread until one blis- 
ter not larger than the head of a pin I have known to develop 
into a spreading ulcer that I could not cover with my hand, and 
run Over the whole udder and destroy it. Something ought to 
be used in the nature of a germicide. There are several things 
that will destroy it. I have found nothing better than carbolic 
acid. Make a two per cent solution, one part of carbolic acid to 
50 of water, and keep it right on hand, and then use some car- 
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bolized oil.in case it is on the outside. The carbolized oil is no 
more nor less than a certain per cent of carbolic acid mixed with 
oil. I select the pure, raw linseed oil, because I am more sure of 
getting it pure, then take one part of carbolic acid to ten parts 
of this oil, and it makes one of the finest applications to put on 
to the sores, and is a germicide as well. I prescribe this in 
the most favorable form, but there is a worse form. That little 
germ that caused the blister on the teat may not start there, and, 
in fact, it does not start there as often as it does in some other 
parts. It comes unnoticed. It starts right at the end of the milk 
channel, right at the end of the teat, and is so small that the 
farmer will not notice it until it gets the start of him. There is 
where the danger comes in. The first noticeable thing would be 
that when you start to milk the cow would be nervous and upset 
the pail, and then you might have a stable scene. You would 
not understand why the cow kicked. The fact was, there was 
a little blister at the end of the teat so very tender that the min- 
ute you attempted to start the milk out of the udder it gave her 
excruciating pain and the cow resented it. The man did not 
notice it; he did not know where to look for it. The next time 
it might be the same thing, and usually about the second or third, 
sometimes the first and rarely beyond the third, the man would 
notice that the teat was hot and tense. I do not know the nature 
of the germ, but I know that it must be a germ because I see the 
effects. The nature of it is worthy of experimentation by our 
bacteriologists. We have reason to believe it comes from the 
stable. But why does it get at the end of the teat? Simply be- 
cause there is always moisture, there is always warmth there. If 
the cow lay down and the end of that teat came in contact with 
the germ, it could take its root at the very end where there was 
warmth and moisture, and then the tendency is to spread up the 
milk duct or the milk channel and the whole milk channel in 
time will become inflamed. That is what made the teat tense and 
inflamed. It will work right up and destroy the udder. It will go 
right up into the quarter of the udder and ramify through it, and 
at last it becomes sometimes an abscess, and sometimes it stops 
there and destroys that part of the udder. That can be headed off, 
on the line of which I have spoken, if the man will take it in time, 
but he must not loiter. When a man sits down to milk a cow and 
the cow kicks the pail over, he should put on his spectacles and 
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look at the end of the teat, and he will find a blister. And then 
if he will give it attention then and there, he will head off the 
trouble. Sponge it off with a 2 per cent carbolic acid solution 
and as he does not know but it has already worked up into the 
teat, he must stop it there or it will destroy it. Every farmer 
should have at least a little ten cent glass teat syringe. A man 
can have the carbolized oil and this little syringe, and then after 
he is through milking, for fear that little germ may have already 
started up the milk channel, he should inject about a teaspoonful 
_of the oil right up the teat and milk it out again. This greases 
over the milk channel and the germ cannot climb up. Of course 
you want a syringe with a small nozzle. It is not necessary to 
have a long pipe to it; half an inch is plenty long enough, and 
you want to use only a little of the oil. 

There is another feature of this trouble, it will go through a 
herd. It is contagious, it is infectious, and it is carried many 
times, unconsciously, by the milker himself. He milks a cow 
that has this disease, then sits down and milks another cow, and 
the result is that he has carried the germ on his own hands, the 
very best way it can be carried. Realize it is the unseen things 
that are the dangerous things in this world. We cannot see the 
germ, but we must realize and believe that it is there just the 
same. After we have handled a cow that is diseased with this 
germ garget, we should thoroughly wash our hands and dry 
them before milking another cow. Let us go a little bit further. 
You realize that an infectious germ is there. You cannot see it 
but you know the fact. One cow has it and you do not know but 
the others have. Let us be safe. There is no harm in using, with 
all of the cows, a little carbolized oil on the teat once a day. I 
have known a man to lose 22 cows out of a herd of 30, simply by 
carrying the disease. If he had simply known the nature of the 
disease and the remedy I have suggested, he could have been 
his own cow doctor and prevented its spread. But do not neglect 
the very first teat that shows the trouble. Make it the business 
of the day to go to the drug store and get the carbolic acid and 
the oil and the syringe. One to ten is the strength in using it ; in- 
ject it up into the teat and milk it out. You may not save the case 
if the teat has become hot and tense and it is almost impossible to 
get the milk out of it. I never knew of a case being cured after 
the udder became tense and hard. Another important thing,— 
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there is a case where the teat gets into that condition, it is impos- 
sible to milk that cow, and yet you discover nothing wrong with 
the udder. There is where the milk tube comes nm. This is one 
of the most valuable instruments for a dairyman, and every 
dairyman should have it. He should know what a proper size 
milk tube is, and he should know how to use it. Here is where 
the difficulty comes. A man will say, I tried to use a milk tube 
and I spoiled the teat. A man here has some milk tubes for sale, 
and if I should simply say to you that you should buy a milk 
tube, and you went to buy one, I guarantee that you would pick 
out the longest and the largest, because they are all of one price 
and you are all Yankees and want to get the most you can for 
the money. I am not going to discredit the sale of those milk 
tubes, but half of those on exhibition here are not adapted to use 
with the cows you have here. If a man bought one of the long- 
est and largest ones here and took it home, what would be the 
effect? It seems as though men think that the further they insert 
the milk tube into the udder, the more milk they are going to get. 
That is not true. All the milk there is in a cow’s udder is right 
beneath the real body of the udder, and the tube should never 
be inserted farther than simply up into the milk cistern, not up 
too near the udder, because you are using a hard substance in a 
very sensitive gland. A tube 234 inches long is really too long. 
There is not a cow on your farm or in your herd but that a 2% 
inch tube will reach the milk cistern. So much for the tube. 
Now how are we going to use it? I do not know how many 
germs there are on my hands, nor anybody else. I washed them 
this morning, but I do not know anything about it. If I were to 
simply come down from this platform and insert that tube into 
the teat of a cow, the chances are that some germs would be car- 
ried up and they might be germs which would irritate or inflame. 
Here is where the carbolized oil becomes a handy thing to have 
ina stable. If I had that mixed right here I would dip the milk 
tube into it, and in about one moment it would be safe and really 
disinfected. If I did not have that, boiling water is one of the 
finest disinfectants. I would simply dip my milk tube into that. 
No milk tube should be placed up the udder until it has been dis- 
infected, and the man must not touch it with his hands after that 
has been done. That is along the line of what I was telling you 
in relation to the milk fever device. A man will say, Yes, I cured 
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the cow of milk fever but she had the garget right away. That 
was because he did not disinfect the device. Use hot water if 
you have not carbolized oil. Some advise bi-chloride of mercury. 
I have no objection to that, but the farmer does not always have 
that on hand and it is not a safe thing to have around; conse- 
quently I will say it is not necessary to have it. Let the veter- 
inary profession use these active poisons. Carbolic acid the 
man can learn the nature of, and he can keep it away from the 
family and learn not to take it himself. We advise that in pref- 
erence to the other, to put into non-professional hands. There 
are other things which can be used, but carbolic acid is the sim- 
plest and so we advise it. I do not always use it myself. 

Ques. What do you think of carbolic acid as a preventive 
for abortion? 

Ans. I think everything of it where I have reason to believe 
that germ abortion exists. My experience \differs somewhat 
from that of some of our scientific men. It has been claimed 
that it is an utter impossibility to give any drug through the 
mouth that will enter the blood, of sufficient virulence to destroy 
agerm. That has been asserted, and I think it is today the pop- 
ular belief among scientific men. And yet for the past four or 
five years, more than at any other time, I have been recommend- 
ing giving to a cow, where there was reason to believe there were 
infected germs in her body which would cause abortion at 5, 6 
or 8 months, as the case might be, 25 drops of the carbolic acid 
prepared by a druggist, at about the third month. The druggist 
will liquefy it by mixing with water or glycerine. Give this dose 
daily by first putting it in a half pint of water and using the 
water to wet a feed of bran with, for two or three weeks, some- 
times as long as a month, then skip a week or two. In that way 
I am well satisfied that we have aided in the eradication of this 
trouble. Of course this was supplemented by cleanliness and 
disinfectants. 

) am well convinced, although I could not prove it, that when 
we get right down to practice, we can give carbolic acid and per- 
haps other things, in sufficient strength to prevent the multiply- 
ing of the germs if it will not kill them. Hence I say carbolic 
acid can be given safely if it is given properly. 

Ques. Would it be all right to put an ounce of the crystals in 
a quart bottle of water and give the cows a big teaspoonful? 
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Ans. I would not want to say that that would poison the cow, 
but it is stronger than I would want to give. We want to be 
safe, and I would rather give it as I have suggested. I do not 
want to go beyond my depth. I know by experience that 25 
drops highly diluted with water is safe. I would advise the 
farmer to mix 25 drops of carbolic acid in half a pint or more of 
water, and mix a feed of bran with this and let the cow eat it. 
This is a very easy and feasible way, and thus far with me has 
proven very effective. If the farmer attempts to drench the cow 
every day, he soon gets tired of it. I will guarantee that the 
third day ends the drenching. Of course there are other things, 
as some of the coal tar products, which can be used as antiseptics, 
and for washing out the vagina, etc. 

Ques. Incase a man had a lot of heifers away from home, at 
pasture, could he mix carbolic acid with the salt and salt them 
regularly? 

Ans. I do not want to recommend as virulent a remedy as 
carbolic acid mixed with salt. It is very easily given in a bran 
mash or a similar way. It should be continued for a period of 
about two or three weeks, then skip two or three weeks and then 
begin again. 
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THE RELATION OF THE DAIRYMAN TO THE 
CREAMERY MAN. 


By J. Natr Gitman, Pittsfield. 


My subject is rather an important one, to both the creamery 
man and the dairyman. Some of the creamery men consider the 
farmers the important end of our business, and surely if there 
were no dairymen there would be no creameries. On the other 
hand, we consider the creameries an important factor to the 
dairymen. If you go back a period of years, perhaps 20, and 
compare the facilities of doing business along dairy lines at that 
time with those of the present, it will show a great development. 
Consider the pan system of raising cream, of I5 or 20 years ago, 
as compared with the separator system of the present time; also 
compare the system of manufacturing butter on the dairy farm 
and marketing it in small quantities with the manufacture of but- 
tér at the present time, and you will see the vast improvement 
and the great development. I have been in the creamery business 
but a few years, a little less than five years, and oftentimes the 
farmers have circulated reports that I was a robber and a thief 
by being in the creamery business. I would dislike to be called 
those names, and would investigate the report, going straight to 
headquarters, and would find that there was some dissatisfaction 
on the part of a dairyman in regard to the handling of his prod- 
uct. And by going right to the foundation head and asking for 
facts in relation to those reports, we would very often overcome 
and correct difficulties that if they were not promptly attended to 
would create a great deal of dissatisfaction among the farmers 
in the whole neighborhood ; and that dissatisfaction might really 
be caused by a mistake in bookkeeping. I think there is one 
word that will relieve a great deal of the distrust between the 
dairymen and creamery men, and that is, investigation. I sup- 
pose most of you farmers are patronizing creameries, selling 
them your sweet cream or sour cream, as it may be. When you 
have a fault or a complaint to make, is it not well enough before 
you talk considerably among your neighbors, to investigate the 
matter thoroughly and see whether you are at fault, whether 
the creamery man is at fault, whether your cream collector is at 
fault, or whether a mistake has been made in the process of doing 
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business. Do not condemn the creamery man simply because a 
mistake has been made. Farmers are just as liable to make mis- 
takes as creamery men. On the other hand, creamery men are 
just as liable to make mistakes as farmers, because we have a 
great many figures to make and carry out in the course of a 
month’s business. There is one thing that is of vital importance 
in the carrying out of a correct system in any business, and that 
is to be careful to protect the interests of all concerned. Before 
we started in business we tried to put two and two together to 
make four, in a complete system of carrying on our business. 
Before going into the creamery business I was on the road and 
had an opportunity to call on the majority of the creameries in 
New England, and had a pretty good opportunity to investigate 
the different systems that were being used at those creameries ; 
and when I went into business at Pittsfield in a small way, with 
one plant and a small number of patrons, we introduced a sys- 
tem there and have carried it out as far as we could, making 
changes and improvements from time to time, and I think we 
have as satisfied a lot of patrons at our creamery today as there 
are at almost any creamery. We have had our troubles, the same 
as Others, but we are always willing to give time and attention 
to all complaints entered. No matter how far distant the patron 
is, we try to go to him personally if we can, and if not, we take 
up the matter by correspondence. But farmers dislike to write 
letters. They have a complaint to make, and instead of taking it 
up with headquarters they will do so through their cream col- 
lectors. The cream collector is not a natural correspondent, and 
the matter goes unattended to for two or three weeks, until it 
gets around to headquarters. In that time the farmer has be- 
come disgruntled and dissatisfied and condemns the whole sys- 
tem from start to finish, which is a’ mistake. 

I think the introduction of hand separators and new systems 
of manufacturing butter, and the development of the markets, 
make the creamery question more complicated. Originally cream 
was bought by the space, and a space of cream was supposed 
to make so much butterfat. Of course the quality of the cream 
varied, and consequently the results obtained varied, and if one 
farmer thought he had just as good cows as another, and one 
of those neighbors got a better return than the other in 
a month’s payment, there was cause for controversy. They 
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began to discuss the subject, and it spread, and the report came 
back to the creamery that something was wrong with the cream- 
ery systems. In our work, and I suppose all other creameries 
are the same, we try to carry out systems that are accurate. We 
have a state law that compels us to have help that is properly 
informed in regard to the operating of the Babcock testers, and 
in order to have accurate work done this law goes still further 
and compels us to have bottles that are tested at the Experi- 
mental Station and acid of a certain strength. We have a Dairy 
Instructor, and although he has not very much authority I think 
the creamery men are all glad at all times to have him call on 
them and investigate their systems of doing business, and see 
that their apparatus is according to law. We are glad to have 
Mr. Thompson call on us and look after these things which go to 
make satisfactory results in the carrying out of the creamery 
business. 

In our system of buying cream, the cream all comes to the 
creamery in individual cans and is sampled at the creamery. I 
will not say that the farmers get any better returns than they 
would under other systems, but we, as creamery men, can know 
the condition of the cream as it comes from the farmer. We 
know practically all the conditions of that cream from the time 
it leaves the farmer’s hands until it reaches the market. Three 
or four years ago we introduced a system of discounting sour 
cream, and in order to carry that out thoroughly it was necessary 
to have the cream come in individual cans, and this is one of the 
strong points in our system. Every farmer owns his own cans, 
and nobody else uses them. He knows the accurate weight of 
these cans, and the cream can be weighed both at the farm and 
at the factory, if necessary. The cream is collected in them 
either by having a double set, or pouring from storage cans into 
these cans. We have been asked if the cream will not churn, if 
the can is not full. I have had considerable experience in col- 
lecting cream in individual cans in small quantities. We have 
two sizes of cans, only, and have collected cream from a dis- 
tance of 20 miles in five-gallon cans one-third full, and the cream 
reached the factory in good condition. We recommend to the 
farmers that they produce cream that will not test over 25 per 
cent, and I think 99 out of 100 produce that grade. This will 
not easily churn. Ifa farmer is producing cream that tests over 
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that he is taking chances of having it sampled properly. Every 
lot of cream is sampled immediately after reaching the factory. 
Then the sample is put into a bottle and preserved with bichro- 
mate of potash until the first of the month, when the tests are 
made. We pay toward the last of the month and we keep those 
samples until after the patrons have received their returns, and 
then if there is any dissatisfaction we are willing that they should 
have the sample and send it to Orono and have it tested. Also 
our collectors are all instructed to take samples for the farmers 
when desired. Then the farmer can send the sample to the 
Experiment Station if he has not a tester of his own. We are 
careful to carry out our process of testing according to improved 
methods advised by the United States government and by our 
Dairy Instructor, and by law, and, as I have said, there seems to 
be but little dissatisfaction among the patrons. 


VARIATIONS OF TESTS. 
By W. G. Hunvon, Readfield. 


Those of you who were present at the Dairy Conference at 
Pittsfield last year will remember that we had there a most able 
discussion of this same subject by Prof. Hills of Vermont, from 
the theoretical, scientific standpoint. I am not a disgruntled pa- 
tron of any factory. I have been producing cream for factories 
for over twenty years and never had any trouble but once, and 
we fixed that up in 15 minutes. But I know there is a feeling of 
unrest between creameries and patrons, whereas there ought to 
be the utmost confidence and mutual respect. They are so far 
dependent on each other, that one cannot afford to lose the other. 
I went home determined to find out, as far as I could, with a 
herd of cows which I thoroughly understood, if the statement 
made by Prof. Hills was in any degree true in my particular in- 
stance. He said that 90 per cent of the causes of dissatisfaction 
were with the farmer rather than the creamery man. With my 
cows I have no period during the year when they are all, or a 
large per cent of them, strippers. For a number of years I have 
been endeavoring to get up the same flow of milk during the 
year, and I have about an average of two fresh each month. I 
have 25 cows, and raise my own calves. I took my Babcock 
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tester and I began to follow out Prof. Hills’ instructions to the 
letter. Those of you who have read his talk or have heard him, 
will remember that he said the first cause of variation in the test 
would be a variation in the conditions of the cow,—the tempera- 
ment, the way she was handled. I handle my cows myself, and 
it took me only a month to convince myself that although by a 
sudden fright, or something of that sort, I could make one cow 
vary very much in her test, taking a composite sample it could 
only be reckoned in tenths. Another point the professor made 
was in the separator getting out of order. I use a separator. I 
unbalanced my bowl, to try that, and there I found that I got 
large results, as I think. I got about 2.1 variation by a wabbly 
bowl. I got as high as 2.7 variation by a change of speed from 
42 to 52 revolutions. Those experiments were made in the win- 
ter season. I did not get around to an important thing which 
was brought out by a conference with our Dairy Commissioner 
late this fall, but I had an opportunity two weeks ago to satisfy 
myself that one of the principal troubles with me in the past has 
been in the time of separating my milk. During the cold spell 
we had last week I tried milking 25 cows and letting the milk 
stand until they were all milked, then separating it; and then the 
next day I separated it as fast as the boy milked, and there was 
a variation of 3 per cent in the test of that cream in the two 
mornings. Both of them were cold mornings, so that particles 
of ice formed in the lean-to. Now to go back to the point which 
I wish to make and emphasize, and which I really hoped this 
Association would take some measures on before it adjourned. 
What interested me the most was the manner in which the 
creamery man took the sample from which to test my cream. 
The man who drives on my road has to drive in the neighbor- 
hood of 20 miles, collecting cream. He arrives at my house, 
in the summer season, at about 10 o’clock and then has to drive 
3% miles to make his train. In the winter season I think the 
train arrangement gives him an hour longer, but he does not get 
up quite so early, so is about the same length of time on the 
road. I began asking him to save me a sample when he took the 
sample for the factory. I found when I tested my sample and 
got my test from the factory there was a variation. I do not 
think it ever exceeded one per cent, but it was not business. I 
then began taking a sample myself, and then letting him take a 
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sample, and I found there was just as much variation between 
the sample I took myself and the one which he took. Invariably 
my sample was the lowest. The sample that he would leave 
me would test higher than the sample I took myself. I could 
readily see that I took more pains in taking the sample. In 
taking those samples in cold weather, half the time the instru- 
ment would not be in proper condition to take the sample. 
It would be cold, the top of the cream would be a great 
deal thicker than the other, and in plunging it in, it would be 
clogged in the top. The result would be, in using force to drive 
the sampler down to get the cream the hard particles were driven 
up, and he got consequently a thicker cream than the whole 
would rightly sample. I believe that the creamery men must 
meet the farmers half way and have our cream sent to them in 
individual cans, and have our cream sampled as carefully as we 
could sample it ourselves. I believe it is possible and right. 

Furthermore, if | am taking pains with my stable to produce 
a cream that is freer from barn odors than that of my neighbor, 
and my cream is mixed with his, the creamery man is unable to 
tell who is producing the best article. I do not for a moment 
believe that the creamery men want to be dishonest, but I do 
want to say to them that they are doing one thing in my section 
that is going to breed trouble. When a man’s test runs down 2 
or 3 per cent, he complains. They go and look it over. He says 
the cows have not changed much, I have turned the separator 
myself and the screw has not been changed. And then the 
creamery man will say, perhaps you have not got all that belongs 
to you. And the man will say he thinks he ought to have $25, 
and they will leave it to three men. I do not feel right about this. 
I do not feel that the creamery man has absolute confidence in 
what he is doing. I believe my creamery man is honest, and that 
my neighbor is honest. If the trouble does not come between 
those two men, where is it? Therefore, I say the only true way, 
or at least one step in the right direction, is to have all our cream 
come to the factory in individual cans, so that we will get one 
step nearer the creamery man. If my cream is taken from where 
I keep it in a reasonable time to the factory I will take my 
chances for the sample. 
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COW, LEST “ASSOCIATIONS: 
By S. C. THompson, State Dairy Instructor. 


I shall take but little of your time in this paper on “Cow Test 
Associations,”’ but I hope that I may mention somie point which 
will appeal to you as dairymen and creamery men and thereby 
cause a discussion of this important subject, which shall bear 
fruit and be the starting point of more systematic and careful 
selection of dairy animals. 

“Cow Test Associations” are comparatively new in this coun- 
try, although enough has been accomplished to attest their great 
worth. In Denmark where they originated, they have become 
very popular and are accomplishing such results, that even the 
most skeptical must admit their great value. Institute workers 
and dairy lecturers all over our country have urged the necessity 
of a carefully selected herd for profit, but notwithstanding this, 
there are comparatively few individuals who know exactly what 
each cow is doing in the way of production, and while almost 
every one realizes the importance, they neglect it because of the 
amount of bother, which seems large, together with an element 
of uncertainty as to the amount of knowledge required for suc- 
cess, also a doubt as to their own ability to interpret results. 

The object of the Test Association is to interest collectively, 
where individuals seem to falter, and accomplish through some 
agent a result not otherwise obtained. The plan adopted in 
Michigan is to form an association of about thirty members who 
sign an agreement for their mutual benefit ; to provide means for 
co-operation of the members for testing each individual cow at 
stated periods for one year and thus determine their production 
in pounds of milk and butter fat. They agree to pay a certain 
sum, usually one dollar per cow per year, to defray the expense 
of taking samples and making tests ; and to board the person thus 
employed and take him to the next member. With thirty mem- 
bers, one man could be employed who would visit each member 
once every month and weigh and test two milkings. 

The records which should be preserved for reference, should 
be kept on uniform blanks which the Department of Agriculture 
would be glad to furnish for the benefit of having the results on 
file in their office. The other expense to the members would be 
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small, in fact almost nothing, and at the end of the year, each of 
the thirty members would know the amount of milk and butter 
that each cow had produced, with an outlay of but one dollar 
per cow. 

In Denmark, where the idea originated in 1895, it has grown 
from two associations with forty-seven members and 834 cows, 
to over one thousand associations with over twenty-two thou- 
sand members and over 300,000 cows in 1906, or almost one-half 
the entire number of dairymen and cows in the Kingdom. The 
average herds in ten associations for five years have increased 
the milk production from 16 to 1506 pounds per cow and the 
butter production from 13 to 63 pounds per cow. 

These results were obtained in a country where the average 
production per cow was very nearly double that in the State of 
Maine at the beginning. What, then, could be accomplished 
here? 

A committee of the Vermont Dairymen’s Association says in 
relation to the history and growth of the movement, as follows: 

“In 1895 members of a local cattle breeders’ association in 
Vejen, Denmark, organized for the purpose of learning, and pos- 
sibly increasing, the productiveness of their dairy herds, compris- 
ing some three hundred cows. They found the milk and butter 
yields rather light as compared with the cost of feeds, and that 
the margin of profit was not satisfactory. The farmers realized 
that, in order to increase the productiveness of their herds, they 
must ascertain the yield of the individual animals. This might 
be costly, and in some cases even impracticable, for the farmer 
to carry on single-handed, but on the co-operative plan the cost 
to the individual would be slight. So they set to work to use 
scales and fat tests at regular intervals, and carefully to keep 
records of all details connected with the work. The movement 
was watched with interest and a number of new associations of a 
similar nature were formed each succeeding year. 

The by-laws adopted by the first association have been largely 
copied. They cover a statement of the objects of the association 
and provisions as to membership and withdrawal, assessment of 
expense and collection, choice of board of management, and as 
to meetings, voting, etc. The rule relating to the operations of 
the person in whose charge the work is placed is of especial inter- 
est. It reads: 
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“The board of management shall, on behalf of the association, 
engage an expert assistant to attend to the sampling and testing 
of the milk from the individual cows owned by members of the 
association. The assistant shall also keep a correct and complete 
account of the milk and butter yield from, and the quantity of 
food consumed by each cow. He shall also prepare statements 
showing the comparative results from the different herds and 
individual animals of each, in order that a selection may be made 
of the animals which would appear to be specially valuable for 
breeding purposes.” . 

“The association pays the assistant a stated sum per year. He 
is furnished room and board during his periodical visits, and is 
conveyed with his equipment to the next farm on his route. 
When the year draws to its close he prepares a report and a 
statement showing the results of the year’s work. These are 
laid before the annual general meeting of the association and 
printed for distribution among the members. These reports con- 
tain interesting facts, and give rise to considerable discussion 
and reflection. They show at a glance the financial standing of 
each cow in each herd, indicate the yields of milk and butter, and 
the quantity and cost of feed consumed. One of the early reports 
of this pioneer association shows that one cow of a certain herd 
produced 10,183 pounds milk containing 382 pounds of butter, at 
a cost of $63, whilst another in the same herd gave 4098 pounds 
of milk, yielding 133 pounds of butter, at a total cost of $50. 
The duties required of the assistants in Danish associations de- 
mand that they possess a general knowledge of farming opera- 
tions, and skill in the work which they are engaged to do, viz., 
milk sampling and testing, and, also, the accurate handling of the 
simple mathematics of addition, multiplication and division. 
Ability to give general advice to the members of the association 
as to their part of the common work is also a desideratum.” 

There seems to be a good field in the State of Maine for this 
work and many localities are so nicely situated, that the work 
could be conveniently done. Our creameries could be of great 
assistance in this work and should be vitally interested, because 
an increase in production would bring more profit and greater 
satisfaction to their patrons, together with an added interest in 
their whole dairy work, and insure greater care in handling and 
consequently better quality of product. 


II 
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The creameries with but little increased expense, which the 
patron would gladly pay, could send a man who could properly 
take samples at frequent intervals and bring the same to the 
factory for testing, thus losing but little time in the factory, and 
at the same time he would be fitted for the class of work which 
he is called upon to do. 

The Department of Agriculture will be glad to give all the 
assistance in its power to this cause, for without doubt, this is one 
of the quickest and surest means of aiding our dairy interests 
and we believe that time spent in this line of work will pay a 
large return in future years. This Dairymen’s Association should 
also help by being recorded in favor of such a movement, if it be- 
lieves in its wisdom, and take such further action as may seem 
necessary and wise, for the succesful operation of this idea. Prof. 
Smith of Michigan, which was the first of the states to under- 
take this work, says, “It has scored a wonderful success but not 
without its discouragements.’’ This seems the easiest way to 
accomplish a desired result and all that remains to be done is 
for the interested ones in any locality, both the dairyman and the 
creamery man, if there be one, to set about to increase the pro- 
duction and profits by this system of co-operation, as set forth in 
the test associations. 

A. W. GILBert—I will say that if there are any dairymen 
who want to take up a proposition of this kind, there are plenty 
of men who are taking up the short course in agriculture at the 
University of Maine who are especially fitted for this kind of 
work ; who have the ability to test milk by the Babcock test, and 
work out the value of feeding stuffs and all this sort of thing. If 
there are dairymen who wish to take up this matter I think we 
can supply the boys. It seems to me that those students are 
especially fitted for this work. 

A. W. Gitman—This plan strikes me very favorably. It is 
of but very little use for us to try to educate the average farmer 
up to the position that my Brother Ellis now holds. We have 
advocated that the farmer should know what each individual cow 
is doing, but you know the men on the farm are very busy, and 
they have never done this, as a rule, and I do not think you can 
convince them, by lecturing and talking, of the great benefit that 
may be derived from such an association as this. While we 
were holding institutes the past few weeks, it was our pleasure to 
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have with us Director C. D. Smith, from the Agricultural Exper- 
iment Station, Mich. This was his first experience in the State. 
He hardly ever addressed an audience but that he called their 
attention to what they were doing in Michigan in this line. The 
farmers were rather loth to take hold of it and thought it would 
not amount to anything, but in a short time A got to talking 
with B about his tests, and just as soon as they began to know 
what each individual cow was doing and the amount of feed it 
took to accomplish the result, every man began to study into 
the conditions, and to see how he could better them, and cheapen 
the product. In some sections I do not know but the herds that 
are of special value are too far apart. I suppose in other parts 
of the State, where the herds are not such a long distance apart, 
such an association could be formed. If 30 herds could be found 
within reasonable distance, so that each herd could be tested and 
the product weighed once a month, then you will have the whole 
thing officially. I have no doubt that this would be the right step 
to take, and the farmers of the State of Maine would receive 
much benefit from such an association. 

Mr. GiLBERtT—I believe if one association could be started 
it would open the way for others. It is just a question of start- 
ing. I would suggest that Mr. Thompson investigate this mat- 
ter pretty carefully and work out a constitution, if it is neces- 
sary to work out the details for a certain section, and see if he 
cannot get one association started in this State. If we can get 
one started I will guarantee that a good many more will be 
started. If we can by the expenditure of $1 per year save our- 
selves $5, anybody can see that it is a grand financial investment. 

On motion of Mr. Gilbert it was then voted that in case any 
dairymen wanted to form such an association, Mr. Thompson, 
the State Dairy Instructor, be a committee to look after the mat- 
ter and arrange the details. 
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HOW CAN THE CREAMERY PATRON IMPROVE HIS 
PRODUCT? 


By W. K. Hamuin, South Waterford. 


I do not feel competent to speak upon this subject, but I wilt 
undertake to do so very briefly, first, because I realize that our 
worthy Secretary has very much to contend with in arranging 
for and working up this meeting, and I desire to go on record 
as being willing to do what I can to aid him in his efforts; and 
second, because it is said to be better to try and fail than never 
to try at all. Last of all, the subject, “How can the creamery 
patron improve his product?” seems to be so easy of solution that 
any one might answer it without much difficulty. In this con- 
nection the products of the creamery patron will be treated as 
meaning milk or cream, and every creamery in the State is 
deeply concerned in the problem of how to make them better, 
and has made rules and given instructions to its patrons until 
it would seem that nothing further in this direction should be 
necessary. Still, the creameries are receiving cream of an infe- 
rior quality. What is the reason for this state of affairs? It 
would certainly seem that if poor cream is still produced it must 
be because the patron lacks interest in his business and is not 
doing as well as he knows how to do. What is the greatest diffi- 
culty in the way of getting cream of the best quality at our 
creameries? Is it want of good cows, comfortable stables or 
suitable appliances for doing the work and caring for the cream? 
Not necessarily. Can it be due to lack of knowledge on the part 
of the patrons of how to feed their cows in order to get the 
best results; a knowledge of the necessity of thorough ventila- 
tion and of keeping everything about the stables and dairy clean 
and sweet? ‘To the person of an inquiring mind these problems 
are not so very difficult of solution. Countless bulletins on just 
such subjects are constantly being published by our experiment 
stations and may be had for the asking. We have also our State 
Dairy Instructor, our State Dairy Conference, our farmers’ insti- 
tutes and the dairy journals, all of which are valuable sources of 
information in all these lines. What, then, do we lack, in order 
to attain the desired condition? We feel sure that we have found 
the great source of nearly all causes for inferior milk and cream 


MAINE FARMER PRESS, AUGUSTA 
Wilkes Stallion, Phillip, 2.2544. Owned by R. W. Maguire, Foxcroft, Maine 


DAIRY MEETING. 165 


delivered at our creameries, and that it is not lack of knowledge 
but lack of interest. We see, then, that a deep interest in the 
work is the all important factor to success. This interest must 
be kept alive, either by love of the work itself or by thoughts 
of the income that it will bring. This appears to me to be the 
thing that will help us in solving the problem before us,—namely, 
how to improve the products of the creamery patron. As we 
look around us for the cause of failures and shattered hopes in 
the business world, we very often find that they are due to a lack 
of that personal interest and application to the work on the part 
of the managers which are so necessary to the success of any un- 
dertaking. It follows, then, that the first thing of importance is 
for the managers to convince the patrons that they are interested 
in their own part of the work, and to inspire them by their zeal 
and enthusiasm to do the best that is in them. We must try to 
stimulate and develop in the producers an absorbing interest in 
the work. How can this best be done? Among the many ways 
a few may be mentioned. Visit your patrons occasionally, and 
show by your conversation and manner that your are interested 
in the business and in them and their work. There is nothing 
equal to results to stimulate an interest; therefore, interest your 
patrons in the products of the creamery. Show them the differ- 
ence in the results from good and poor cream, and that it takes 
good cream to make high priced butter ; and that a high price for 
butter means a high price for cream. Make them feel that your 
interests and theirs are identical, and show yourself worthy of 
their confidence. In your efforts to look after the financial and 
commercial interests of the business, be strictly honest and just. 
In the words of our president, give them a square deal in every- 
thing. Another way is to exhibit the creamery products at the 
various places for exhibition, securing prizes whenever it is pos- 
sible. This will help to show the patrons that you are doing the 
best you can with their products, and encourage them to give 
you better cream to work with. Perhaps it would be pardonable 
in me to quote some of our practices at the Waterford Cream- 
ery, in this connection. We have been fortunate enough to 
secure quite a number of prizes at the various exhibitions of 
dairy products, both in and out of the State. These have often 
. amounted to quite a little.sum. The question now arises, To 
whom should this money go? We settle the question by having 
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a meeting and a free dinner, to which the patrons and their wives 
are invited. We secure some of the interesting speakers on dairy 
subjects, to give us the most advanced thought and the results 
of experiments being carried on at our experiment stations as to 
the best methods of feeding and caring for the cows, ventilation, 
the care of the dairy products, and whatever else may seem to 
be of interest to the producer. This year we had for speakers 
Prof. G. M. Gowell, State Dairy Instructor S. C. Thompson, 
and ex-secretary B. W. McKeen. We have an orchestra, read- 
ings and discussions, and try in every way to make it a pleasant 
and profitable meeting to all. We also talk over the manage- 
ment of the business with the patrons, in order to find out if they 
are satisfied with the system that has been pursued and the rules 
adopted for governing them, and ask them to suggest changes 
that may seem to be desirable. The various questions are then 
put to vote, with the result that we always get a practically unan- 
imous vote to do just the things that we have wanted to do. In 
this way we are united, since the patrons are working under their 
own rules, and give their co-operation and support in carrying 
them out. We enjoy these meetings very much and feel sure 
that they are of advantage to all concerned and that the patrons 
are much better satisfied for us to expend the money in this way 
than to put it into our own pockets or pay it to them in any 
other way. 

Although working under the rule adopted by the Maine 
Creamery Association, of discounting defective cream three cents 
per pound, we seldom have occasion to do this, and when we do, 
we feel that the patron expects it of us and that all of the other 
patrons have a right to demand it. There may be other and 
better ways of interesting the creamery patron and improving 
his products. We should be very glad indeed to learn of them. 


The last session of the Conference, on Thursday evening, was 
also devoted to the reading of essays by students of the agricul- 
tural department of the University of Maine, in competition for 
prizes offered at the Dairy Conference held at Pittsfield in De- - 
cember, 1905. These essays were of high merit, and were lis- 
tened to with much interest. Music was also furnished by the 
students. 
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To the Hon. A. W. Gilman, Commissioner of Agriculture: 

I herewith submit my fourth annual report, as Dairy In- 
structor, for the year ending Dec. 31, 1906. 

The year just passed has been a prosperous one for the dairy- 
men generally. The prices have been particularly gratifying 
from the producers’ point of view and conditions in general have 
been favorable to the producer, and a good feeling seems to exist. 

During the year, I have done much work to protect the public 
against the use of adulterated and imitation dairy products, in 


‘accordance with the laws of 1905, and Mr. E.. L. Cobb, Jr., of 
Portland, a former milk inspector in that city, has been employed 
a considerable portion of the time in making inspections of both 
milk and butter. We have made 1178 inspections of stores and 
taken 144 samples; 270 inspections of restaurants and taken 30 
samples; we have also taken 257 samples of milk for chemical 
analysis and 136 samples for Wisconsin Curd Test analysis, or a 
total of 1841 inspections and 567 samples of both milk and but- 
ter. 

We have examined butter in the following places: Auburn, 
Augusta, Anson, Bangor, Bar Harbor, Bath, Belfast, Biddeford, 
Brewer, Bridgewater, Brownville, Brunswick, Calais, Caribou, 
Cherryfield, Dexter, Dover, Eagle Lake, Eastport, Ellsworth, 
Fairfield, Farmington, Ft. Fairfield, Ft. Kent, Foxcroft, Gardi- 
ner, Greenville, Hallowell, Houlton, Island Falls, Kennebunk, 
Kittery, Lewiston, Livermore Falls, Machias, Madison, Mars 
Hill, Mechanic Falls, Millinocket, Milo, North Berwick, North 
Jay, Newport, Norway, Oakland, Oldtown, Old Orchard, Orono, 
Patten, Pittsfield, Portage, Portland, Presque Isle, Rockland, 
Rumford Falls, Saco, Sanford, Skowhegan, South Berwick, 
South Paris, South Portland, Springvale, Van Buren, and 
Waterville, sixty-four in all. 

We have examined milk in Auburn, Augusta, Bangor, Bar 
Harbor, Bath, Belfast, Biddeford, Brewer, Brunswick, Gardiner, 
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Hallowell, Lewiston, Madison, Portland, Rockland, Saco, South 
Portland, and Waterville, eighteen in all. 

The milk and butter inspection in this State has been sadly 
neglected, except when the Department of Agriculture has taken 
action and secured conviction in former years. Part of the cities 
have maintained a system of milk inspection, while another part 
have neglected to even appoint an inspector. The inspectors 
that have been appointed have in some instances done satisfac- 
tory work, while others have done but little or nothing towards 
correcting the evils which I have found to exist in certain locali- 
ties. The conditions existing in certain towns and cities, in my 
judgment, warrant a better system of enforcement than they are 
at present receiving, for protection of health and lives of thou- 
sands of infants who are forced to use dangerous additions of 
foreign substance in their daily food, and no condemnation is too 
great for those officials who are supposed to be doing this work 
and under whose protection, milkmen are using adulterations.. 
We have made prosecutions as follows: On Jan. 31, Henry J. 
Lessard and James N. O’Hara were before the Portland munic- 
ipal court for serving oleomargarine to guests without notifying 
them of the fact. Cases were continued until Feb. 2, when the 
case against Henry J. Lessard was nol prossed and Bradford J. 
Roderick was substituted, who with James N. O’Hara pleaded 
guilty and were bound over to the May term of Superior Court. 
when they were duly fined. Sept. 27, John O. Burgess of South 
Portland was brought before the South Portland Municipal court 
on charge of selling milk to which formaldehyde had been added. 
He pleaded nolo contendere and was fined twenty dollars and 
costs. These prosecutions were aggravated cases, but we have 
tried to give everyone a full explanation of the law, so there 
could be no mistakes nor persecution. The work for the past two 
years has been largely of an educational nature, though the pros- 
ecutions had a very wholesome effect and certain conditions point 
to the probability of still more to follow. 

During the first of the year, I made an inspection of Portland’s 
supply of milk with the Wisconsin Curd test, the result being 
generally very satisfactory; the condition of the railroad milk 
was found to be very good for that class of product, so far as 
gases and odors were concerned, and the amount of total solids 
was up to standard and as good as we could expect. There are 
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always found many disadvantages in railroad milk; first, it is old 
when it reaches the consumer; second, it is brought over the 
road in ordinary cars in which it becomes warm and soon sours; 
third, milk raised as that is for the market on a large scale, is 
produced for quantity and not quality; fourth, it is produced so 
far away from local inspection that it is sometimes questionable, 
but the condition of all the milk in Portland was found to stand 
high in its class, some of it being evidently raised under fine 
sanitary conditions, though I would not give an impression that 
there was no need of better conditions or of closer inspection, 
for such is greatly needed. 

About the first of March, the Portland Board of Health 
started out to enforce an ordinance requiring that all milk and 
cream should come from tuberculin tested cows, and while I 
acted only in an advisory manner, yet I was in close touch with 
their movements and in frequent consultation throughout a cam- 
paign which had many perplexing problems both to the board 
and the dairymen; but in the end, most difficulties were adjusted 
and as a result over 5,000 cows, all supplying the city, were 
tested, and in return the wholesale price of milk was increased 
about five cents per can which has worked greatly to the advan- 
tage of the producer, and the consumers feel that they can afford 
to pay the increased price for the better protection to health. 
While the work has not been perfect probably, yet on the whole, 
it seems that Portland has succeeded in doing a work which 
many other cities have tried with no better, nor as good success. 

The cream situation in the State is more prosperous than ever 
before. The demand has steadily increased, and the past season 
was so hot that more cream has been sold during the past year 
than in any previous year. 

The short supply and great demand has been the cause of rais- 
ing the wholesale price received by the creameries and in turn 
the producers have received the highest prices ever paid, reach- 
ing in many instances to the extreme price of 33 cents per pound 
of butter tat tor several months during the winter. 

There has been an increase of six creameries in the State dur- 
ing the past year, all of which are a credit to the industry because 
they are substantial buildings, fully equipped, nicely finished and 
sanitary. The tendency to improve in this direction is particu- 
larly gratifying and speaks well for our manufacturers. The 
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work done at the creameries shows an improvement as well, both: 
in quality of product and amount of business, while the work of 
the patrons has continued to improve as shown by the reports 
from the creameries in the amount of defective cream received. 

The reports show an average increase of 8% in the amount 
of business done by the creameries and all but one report either 
no defective cream at all or a less quantity than last year, the 
decrease in some instances reaching 50 per cent. About 10% 
of all the creameries received no defective cream at all, while the 
average amount received is reported at 5% of the whole. From 
these facts, we learn that with one exception, the patrons are 
doing better work now than in former years, thus making the 
quality of all our product proportionally better, which, as I have 
shown in other reports, means more money to the producers, 
besides a better reputation for our State in the dairy world. The 
reports also show that our creameries sold more sweet cream 
in proportion to butter than formerly. For 1905, 6-11 of our 
product was sold as cream and 5-11 as butter, while this year 
16-25 was sold as cream and 9-25 as butter. With the prospect 
of good prices and a good product to sell, there is no reason in 
sight why the creamery conditions should not improve and the 
business in this line increase. 

In accordance with the increase in prices for the creamery 
product, has come an increase in price in most localities for home 
dairy products, which is very necessary to maintain an interest 
in the industry, since the prices of feeds and labor have so 
materially advanced; but so far as I know, customers have paid 
the advance willingly and feel that for quality they can afford 
to pay a reasonable price in comparison with all other material. 
- We are still producing but a small proportion of the cheese that 
we consume and there is no tendency to increase in its manu- 
facture, even at the high prices, though in certain localities, it 
could certainly be done profitably with a great saving of labor 
at the farms. We can expect but little increase, however, so 
long as the high prices for cream remain, with facilities for ship- 
ping from almost every part of the State, when the skim-milk 
can be kept on the farm and with no bother of delivering. 

During the year, I have given considerable attention to the 
question of cow test associations, but I have not been able to 
assist in getting any into operation, much to my regret, for I 
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am convinced that in this way an opportunity is afforded to 
assist the dairymen to keep better and more profitable animals 
and thus make more profit out of dairying. 

I find in looking up the statistics that in Denmark, where the 
idea originated, more than half the cows in the country are tested 
monthly through cow test associations, and the result shows a 
remarkable increase in production, even though the average 
yield in the beginning was aimost double what it is in this coun- 
try. I find that Canada has made a good start in forming asso- 
ciations with equally beneficial results, but so far, in this coun- 
try, few associations have been formed, though all show good 
results. Michigan was the pioneer state and they seem well 
pleased. New England has but one, which from reports is very 
satisfactory. In our own State there seems to be an unfortunate 
condition existing, one which is hard to overcome. There is 
an average of about seven cows per herd, which if charged at a 
usual and seemingly fixed price of one dollar per cow would 
afford seven dollars per year for each herd and if a man was to 
visit and sample a different herd every night and morning for 
the month and repeat every month in the year, he would have 
but thirty herds, which at seven dollars per herd would amount 
to two hundred and ten dollars or about fifty-five cents per day, 
which amount is too small to insure competent men to do the 
sampling and testing. This unfortunate condition works much 
to the detriment of forming such associations, since the price has 
become a more or less uniform charge in all countries, though 
too small in connection with our own small herds to pay for 
having the work properly done. I hope however, that through 
some of the creameries, a man employed by them can do this 
work and put in enough time at the factory to make up for the 
pay which the test association cannot afford, and by that means 
accomplish what otherwise seems rather hard to bring about. 

I have attended during the year, twenty-six meetings, includ- 
ing institute, grange and others, besides being with the Univer- 
sity of Maine Farming Special for eighteen days and six days at 
our own Dairy Conference. I have attended the usual number 
of fairs, where I judged either dairy stock or dairy products. 
These were as follows: Maine State at Lewiston, Eastern Maine 
State at Bangor, Central Maine at Waterville, Waldo and 
Penobscot at Monroe, West Oxford Co. at Fryeburg, Sagadahoc 
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Co. at Topsham, Waldo Co. at Belfast and Piscataquis Co. at 
Foxcroft. 

I have visited the creameries and many dairies during the year 
and find the sanitary condition of the former very good and 
many dairies are kept in the same good condition, but many are 
not so kept, though I hope and trust a better condition may 
gradually be brought about for the sake of a better and more 
wholesome product. 

I have made tests for patrons in comparison with the cream- 
eries and some results tally very closely, while I am sorry to say 
that others are far from it and the results are not altogether 
satisfactory, but a solution of the difficulty is hard to find. 
There is a tendency on the part of some creamery managers to 
pay extreme prices for the product from the farms, and it 
naturally seems a benefit to the producers and should be so but 
the competition is so strong and every advantage taken to such 
an extent, that the profits in the business have been paid out. 
This condition is not altogether a healthy one, but I trust they 
will find some satisfactory solution without resorting to com- 
binations or agreements, and without dishonest practices, though 
the farmers and dairymen should be alive to their own interests 
as regards the future and not live alone in the present. They 
should demand honest results and be satisfied with reasonable 
prices but oppose any combination of interests, except with 
honest, friendly competition and not drive the competition be- 
yond that limit. 

I desire to extend my thanks to the Commissioner of Agricul- 
ture, the officers of the Dairymen’s Association and others, for 
the many kind suggestions offered and trust that the work of 
preaching the dairy gospel shall bring a full reward to all inter- 
ested in agriculture in Maine. 


Respectfully submitted, 
5S. C. THOMPSON. 


MAINE FARMER PRESS, AUGUSTA 
Shropshire Buck, No. 186288, two years old 
Formerly owned by Chester P. Hamlin, East Wilton 


REPORT OF STATE ENTOMOLOGIST. 


To Hon, A. W. Gilman, Commissioner of Agriculture: 


I have the honor of submitting my second annual report on the 
injurious insects of the State for the year 1906. 


INTRODUCTORY REMARKS. 


In some respects the season has been an eventful one as 
regards insect invasions. Letters of inquiry, asking for informa- 
tion on all kinds of insects, from the tiny eggs of plant lice to the 
American silk moth, Samia cecropia, have been received and 
answered. Cocoons of the above named moth were received 
from January Ist to June 4th, and again in the fall from August 
29 to December 31. These came from almost every section of 
the State. The apple-tent caterpillar (Malacosoma americana) 
was reported as being very abundant in many localities. In 
some cases whole orchards were badly infested, large trees being 
stripped bare, not a leaf to be seen, the apples standing out as 
lone sentinels. In September the writer saw an average sized 
tree which had been stripped in early summer by the above 
named pest, trying to recover from the shock. It was putting 
out a few small leaves while here and there appeared a number 
of blossom clusters in full bloom. The chances are against the 
tree ever recovering from the shock. 

The apple louse (Aphis pomi) was not as common this year as 
last, being reported from only a few localities. The cherry-tree 
ugly-nest (Archips cerasivorana) attracted a great deal of atten- 
tion, as it appeared on many of the wild cherry bushes along the 
roadsides. Many specimens were sent in with the inquiry, “Is 
this a brown-tail moth’s nest? ” 

The oyster shell bark louse (Lepidosaphes ulmi) had its usual 
run, with many an inquiry, “Is this the San Jose scale?” In 
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some localities the rose chafer (Macrodactylus subspinosus) did 
a great deal of damage to the apple crop. 

The codling moth (Carpocapsa pomonella) was easily con- 
trolled by those who believe in and practice spraying, but where 
this was not done the usual loss in wormy apples was very appar- 
ent. The railroad worm (Rhazoletis pomonella) was reported 
as doing its usual amount of damage without any special effort 
on the part of the orchardists to control it. As the female 
fly deposits her eggs beneath the skin of the apple spraying will 
not avail. The only way is to keep the windfalls well picked 
up and fed out, or pasture the orchard to sheep or hogs; these 
will do the work to better advantage. 

It has been thought that the pea louse (Nectarophora pist) 
had had its day in Maine, but it was reported from several local- 
ities. The same was true of the bean weevil (Bruchus pist). 
In 1905 it was generally reported the the Colorado potato beetle 
(Leptinotarsa decemlineata) was gradually disappearing but the 
past season has demonstrated this to be a fallacy. They were 
never so abundant or so difficult to destroy. A number of 
reports came in regarding the wooly aphis of the apple (Schizo- 
neura lanigera), in almost every case on young trees which had 
been shipped into the State bearing a tag of inspection from 
some of the leading nurseries of the country. This will be more 
fully explained later on. 

Tussock moths of both species, the white-marked (Hemero- 
campa leucostigna) and the old (Notolophus antiqua) have been 
very abundant in some sections, especially in the city of Port- 
land. A lot of cocoons gathered in September yielded the fol- 
lowing Hymenopterous parasites: Pimpla inquisitor, Say., 
Pimpla conquisitor, Say., Theronia melanocephala, Brulle, (the 
same as reported by Dr. C. H. Fernald in Bulletin No. 19 of the 
Massachusetts Station, as parasitic on the pupe of the gipsy 
moth), Pteromalus sp., and several Entedoninae or chalcid flies. 

On a visit to Prout’s Neck, by request of the Improvement 
Society, to investigate the forest and insect condition, I found 
that universal pest, the mosquito (Culex pipiens) and a horse 
fly, the ‘‘ green head” of the seashore (Tabanus nigrovittatus) 
very abundant. By proper drainage and the use of crude petro- 
leuin on all stagnant pools, both of these unwelcome guests could 
be very much reduced. Miss Edith Patch of the Experiment 
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Station, reported two species of the malaria mosquito, Anopheles 
punctipennis and A. quadrimaculatus, taken at Orono last sum- 
mer. I am anxious to obtain any data on this subject and should 
te pleased to have specimens sent in for identification. The preva- 
lence of mosquitos around our homes could be greatly reduced 
by alittle care. The breeding places include stagnant pools, rain 
barrels, troughs, old tin cans, etc. If these places are properly 
looked after much of the annoyance due to these pests would be 
obviated. 


ASSISTANCE IN THE OFFICE. 


The work in the office increased to such an extent that it was 
found necessary to secure outside assistance; so that a clerk was 
employed for a few months during the summer. The corres- 
pondence was much larger than during the previous year. The 
large number of specimens sent in for identification required a 
great deal of extra time; the result obtained by so doing was 
very gratifying, as our efforts were much appreciated by those 
thus favored. 

It was thought best to prepare some mounts showing the life 
histories of the brown-tail and gipsy moths to be donated to the. 
normal schools and academies in the infested district. With this 
in view egg-clusters were collected, caterpillars inflated and 
moths prepared. These were arranged in Riker mounts and will 
“be sent to the schools with the compliments of the department. 


STATE COLLECTION. 


The nucleus of a State collection has been formed and during 
the past season many of our most injurious insects were raised 
in the breeding cages so as to obtain the different stages in order 
to represent the life histories of such species. The names of 
voluntary correspondents are being secured from different sec- 
tions of the State for the purpose of not only securing specimens 
for the cabinet but for the valuable information which will be 
obtained for future reports. The life histories of many of our 
most injurious insects are not fully known. The knowledge of 
this information and the remedy for their control would be of 
great value to our farmers and orchardists. 

Many of the specimens sent in were placed in the rearing cages 
and kept on their food plant until they pupated. Some emerged 
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in the fall and the remainder were placed in cold storage await- 
ing their development in the spring. Among those raised were 
the following butterflies: A large colony of the Red Admiral 
(Vanessa atalanta) from larve taken on Seguin and Sawyer’s 
Islands. In this lot was one specimen of Aglais milbertu and 
several specimens of Painted Beauty (Vanessa huntera) ; a few 
Papilio polyxenes; Anosia plexippus; and a number of colonies 
of Euvanessa antiopa. Of the moths: 

Apple-tent caterpillar (Walacosoma americana. ) 

Cherry-tree ugly-nest, (Archips cerasivorana). 

White-marked tussock (Hemerocampa leucostigma). 

Old tussock (Notolophus antiqua). 

Yellow-bear (Diacrisia virginica). 

Corn stalk-borer (Papaipema nitela nebris). 

Hickory tiger moth (Halisidota caryae). 

Isabella tiger moth (/sia isabella). 

American silk moth (Telea polyphemus). 

Io moth (Automeris 10). 

Red-humped apple worm (Schizura concinna). 

Yellow neck apple worm (Datana ministra). 

Chain dotted geometer (Cingilia catenaria). 

Special watch was kept for parasites and the following were 
obtained: On Vanessa atalanta, Diptera (E-vorista futilis 
(Oe 354): 

Vanessa cardui, (Tetragonochara sp.). 

White-marked tussock (Hemerocampa leucostigma), Dip- 
tera (Tachina mella). (Hatched September toth.) 

White-marked tussock (Hemerocampa leucostigma), Chalcid 
fly (Entedoninae) Papilio polyxenes, Trogus buccatus Cr. 

Cherry-tree ugly-nest (Archips cerasivorana) Atrometus flavi- 
frons Ashm. 

Cherry-tree ugly-nest (Archips cerasivorana) Dichaetoneura 
leucoptera. n. sp. 

Red-humped apple worm (Schizura concinna) Hemuteles sp. 

Red-humped apple worm (Schizura concinna) Exorista gris- 
eomicans. 

Red-humped apple worm (Schizura concinna) Exorista che- 
loma, Rond. 

Red-humped apple worm (Schizura concinna) Limneria fugi- 
tiva, Say. | 
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Dagger moth (Apfatela dactylina) Rhogas intermedius. 
(Hatched September 8th. ) 

Mourning cloak butterfly (Euvanessa antiopa) Pteromalus 
vanessae, Har. 

Sphinx sp. Pteromalus tabacum, Fitch. (A hyperparasite 
on A panteles. ) 

July toth I took several pupze of the brown-tail moth near 
Rice’s bridge, York Corner, at Geo. B. Main’s, which I thought 
were diseased. In a few days a number of hyperparasites 
emerged which were identified by Dr. L. O. Howard as a species 
of Entelus. 

Aside from those above mentioned the different stages of the 
following were secured: 

A number of species of the cut worms: 

White grub (Lachnosterna fusca) ; 

Potato beetle (Leptinotarsa decemlineata) ; 

Pine borer (Callidium antennatum) ; 

Cabbage butterfly (Pontia rapae) ; 

Currant saw-fly (Nematus ribesit) ; 

Carpet beetle or “Buffalo Bug” (Anthrenus scrofularia) ; 

Meal worm (Tenebrio molitor) ; 

Apple borer (Saperda candida). 

The larvee of quite a number of moths were inflated. 
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of Entomology at Washington, D. C., and to members of his 
staff for determining numerous insects sent for identification, 
especially those of a parasitic nature, and for cuts used in illus- 
trating this report. 
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for identifying the flies, (Diptera). 

To Prof. A. H. Kirkland for photographs of gipsy work in 
Massachusetts. 


INSECTS RECEIVED. 


Dr. L. O. Howard kindly donated the following: Chinch 
bug (Blissus leucopterus); “Mexican Cotton Boll Weevil’ 
(Anthonomus grandis) larva, infested cotton bolls and weevil, 
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cotton worm moth (Alabama argillacea) and cotton leaf show- 
ing work of young larve. 

From Prof. H. A. Surface, State Entomologist of Harrisburg, 
Pa., seventeen year cicada (Cicada septendecem), pupa case, 
male and female adults, and twigs showing egg-cavities. 

From Wilmon Newell, Entomologist, State Crop Commission, 
Baton Rouge, La., specimens of cattle tick (Boophilus annu- 
latus). 

From Prof. C. D. Smith, Experiment Station, Michigan, 
samples of the San Jose Scale, leaves and twigs from North 
Lansing, Michigan. 

From Prof. R. I. Smith, State Entomologist, Atlanta, Ga., 
the following: 

Lepidoptera. 

Alabama argillacea., 

Laphygma frugiperda., 

Scale Insects. 

Aspidiotus perniciosus. (San Jose scale.) 

Aspidiotus hederae. (Oleander scale. ) 

Pulvinaria innumerabilis. (Cottony Maple scale.) 

Pulvinaria acericola. (Maple scale.) 

Aidacaspis pentagona. (W. 1. Peach scale.) 


Beetles. 
Dynastis tityrus. (Rhinoceros beetle.) 
Diabrotica 12-punctata. 
Diabrotica vittata. (Squash beetle.) 
Diplotaxis frondicola. 
Cerotoma trifurcata. 
Anomala binotata. 
Euphoria sepulchralis. 
Blepharida rhois. 
Chalcodermus aeneus. 
Calandra oryza. L. (Rice-weevil.) 
Luperodes brunneus. 
Conotrachleus nenuphar. (Plum-curculio. ) 
Leptinotarsa decemlineata. (Colorado potato-beetle.) 


Bug. 
Strachia histrionica. (Harlequin cabbage-bug. ) 
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THE GIpsy MOTH IN’ MAINE. 


HISTORICAL ACCOUNT OF THE MOTH. 


The gipsy moth was known in Europe as far back as the year 
1752, probably much earlier, but history does not record the fact. 
Since the above date, constant reference has been made to this 
pest in the history of insect invasions throughout the countries 
of Central Europe, portions of Asia, and Northern Africa. 
Large tracts in Russia have been entirely devastated in a single 
year. The caterpillars stripped the foliage of all kinds of trees 
and shrubs and caused the destruction of all field and garden 
crops. They were a menace to the health and comfort of the 
people in the infested districts. Several instances are on record 
in foreign countries where the caterpillars have actually driven 
people from their own homes. We have a similar record in 
several localities in Massachusetts. 

This pest was first introduced into this country at Medford, 
Mass., in 1868 or ’69 by a French Naturalist, Prof. Leopold 
Trouvelotte, for experimental purposes. Some of the caterpil- 
lars escaped from their confinement and spread to trees near by. 
The authorities were notified of this fact, but not realizing the 
full danger of their presence paid but little attention to the mat- 
ter, and for twenty years they were allowed to spread unmo- 
lested save through the efforts of a few public spirited citizens 
who did what they could to stay their progress. By that time 
they had become such a menace that the attention of the State 
legislature was called to the situation and an urgent appeal made 
for state appropriation. This was finally granted and what is 
now known as the first commission was formed, and com- 
menced work in 1890. This work was continued for ten years. 
During that time the state appropriation amounted to about one 
and a quarter millions of dollars, and probably nearly a like 
sum was expended by cities, towns and private individuals on 
their own property. There is no doubt that if the work could 
have been continued the ultimate extinction of the moth would 
have been accomplished ; but for reasons best known to the legis- 
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lature, the appropriation was discontinued and the commission 
disbanded. The moth being left to recuperate very soon gained 
the ground already lost and far exceeded its former boundaries. 

At the close of the commission the infested area was limited 
to about 250 square miles. In 1905, after four years of unmo- 
lested freedom save by the efforts of a few cities and towns, this 
area had increased to 2,224 square miles in Massachusetts; the 
moth had been conveyed to Rhode Island; to Stonington, Con- 
necticut; into several towns in New Hampshire, and probably 
into Maine. In the spring of 1905, the legislature again took up 
the work with a determination to exterminate the pest if possi- 
ble. The second commission was organized, with Prof. A. H. 
Kirkland as superintendent. An appropriation of $300,000 for 
three years was secured, together with $10,000 per year for the 
same time, the latter sum to be devoted to parasitic investigations. 
This work was placed under the supervision of Dr. L. O. How- 
ard, Chief of the Bureau of Entomology at Washington. A 
laboratory was fitted up at Saugus, Mass., and parasitic material 
was obtained from several foreign countries. Some successful 
work has been accomplished during the past season, but to what 
extent these investigations may prove effective remains to be 
determined by further experiment. We have great hopes that 
these parasites may assist in the suppression, and that occasion- 
ally, when the seasons are suitable, some fungous disease may 
step in and help suppress the pest, although the above named 
agencies will never exterminate them. 

During the session of the Fifty-ninth National Congress a bill 
was passed appropriating $82,500 to be devoted to staying the 
further spread of both the gipsy and brown-tail moths. Dr. L. 
O. Howard, who had the work in charge, appointed Mr. D. M. 
Rogers of Massachusetts, who was at that time Mr. Kirkland’s 
first assistant, as special field agent for the suppression of the 
gipsy and brown-tail moths. Last July, work was begun in 
Massachusetts along the principal highways. The trees were 
cleaned of egg clusters and the sides of the road of underbrush 
in order to prevent the further spread by the caterpillars spinning 
down and being carried to uninfested territory. A crew was 
sent into New Hampshire to scout along the main travelled 
roads. Quite a number of colonies were discovered. In fact, 
the infestation was found to extend from the Massachusetts 
line to beyond Portsmouth. 
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The moth was discovered in Rhode Island at Providence in 
1901, and, as little work was done to get rid of the pest, it has 
spread over most of the city and into some of the border towns. 

In Connecticut the moth was first seen at Stonington, in 1905, 
extending over a small area. The thorough work done by the 
authorities has practically caused its extermination. 

The last of July, 1906, word was received from Prof. A. H. 
Kirkland that it was desired to hold a series of meetings here 
in the State to consider the importance of concerted action in 
the infested states and to awaken an interest by meeting some 
of the leading citizens and talking over the situation. As a 
result it was arranged to hold three meetings, namely, at Port- 
land, Augusta and Bangor. The meeting at Portland was 
held at the West End Hotel on August 6th. Dr. Howard and 
Prof, Kirkland were met by Hon. A. W. Gilman, Z. A. Gilbert 
and the State Entomologist. These three gentlemen accompa- 
nied their guests during the entire trip. The others in attend- 
ance at the meeting were Hon. Amos Allen, Col. F. E. Boothby, 
president Frank B. Milliken and secretary Morris C. Rich of 
the Portland Board of Trade, Mrs. Wm. S. Denny of the Civic 
Club, A. W. Smith of the Park Commission, L. C. Bateman of 
the Lewiston Journal, C. S. Phinney, E. E. Philbrook, several 
reporters and other gentlemen whose names do not appear. The 
subject was quite thoroughly gone over and much interest was 
manifested. It was a very profitable meeting to all concerned. 

The meeting at Augusta was held in the rooms of the commis- 
sioner of agriculture at the State House at 10 A. M., August 
7th. It was quite largely attended. In addition to a number of 
those mentioned above were Goy. Norman J. Colman of Mis- 
souri, Hon. Parker Spofford, E. E. Ring, L. T. Carleton, 
ex-mayor Chas. S. Hichborn. Miss Mabel Connor, Hon. Josiah 
Bassett, Prof. W. L. Powers, Mr. B. F. W. Thorpe of the Maine 
Farmer, Arthur I. Brown and a number of others. 

Much was said regarding the work in Massachusetts and all 
expressed the opinion that active measures should at once be 
taken to arouse public sentiment in the matter. 

In the evening of the same day, the third and last meeting was 
held at the Bangor House. In addition to the first named 
party, the following were present: Hon. Isaiah Stetson, presi- 
dent of the Board of Trade, secretary E. M. Blanding, Hon. E. 
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Kk. Ring, Hon. Geo. E. Macomber of Augusta, J. F. Garrity, S. 
L, Boardman of the Bangor Commercial, Dr. Chas. D. Woods, 
Prof. W. D. Hurd and Miss Edith M. Patch of the University of 
Maine, J. E. Bunker, Chas. F. Payne, Wm. Miller and Mr. Walz 
of bar Harbor, A. L. Reed of Northeast Harbor, and others. 
Letters were read from Hon. Eugene Hale, Dr. Geo. E. Fellows 
and Hon. A. T. Wiswell, regretting their inability to be pres- 
ent on account of previous engagements. 

At this meeting Dr. Howard promised to send a scouting 
party in the early fall to ascertain if the gipsy moth had invaded 
the State. Those present at the several meetings expressed 
their appreciation to Dr. Howard and Prof. Kirkland for their 
interest and active co-operation in an endeavor to arouse public 
sentiment in favor of a much needed legislation not only at the 
National Capital but in the different infested states as well. 

In November Mr. ‘Rogers sent a scouting party which began 
operations in Kittery on the 2oth, with the intention of making 
a thorough inspection from Kittery to Portland along the main 
routes taken by the automobiles on their way from Massachu- 
setts to different points in Maine. The inspection gave the 
following results: Kittery, 226 new egg clusters and 8 old; 
Fliot, 27 new; York, 182 new and 8 old; Wells, 47 new and 3 
old; Kennebunk, 9 new and 2 old; Kennebunkport, 3 new and 
t old. The old nests indicate that the moths must have been 
here at least the year before. By the time Biddeford was 
reached the snow was too deep to continue, so that the work was 
suspended until later in the spring when it will be again resumed 
and the total area of infestation determined. 
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In the meantime several men were sent to Massachusetts by 
request of Mr. Rogers, to learn the business, and afterwards 
were employed by him in inspecting the principal cities east of 
Portland. By the time Ellsworth, Bangor, Waterville, Augusta, 
Hallowell, Rockland, Bath and Brunswick were finished, the 
snow was too deep for further work. One egg cluster was taken 
on the grounds of the Soldier’s National Home at Togus, a cater- 
pillar or moth having evidently been brought there by a soldier 
returning from the infested district in Massachusetts at the 
expiration of his furlough. This shows how easily a new 
infestation might obtain a foothold before being discovered by 
the authorities from the department. 

So much for history. Now for the live issue of the day, and 
how best to meet and solve the problem that confronts us. ‘The 
past history is no dream. It is a stubborn reality, and no idle 
words or even a grave discussion of the situation can set aside 
the necessity for the adoption of prompt and drastic measures 
to rid our State of this most unwelcome guest. Strenuous 
efforts must be put forth by every loyal citizen of the State. 


LIFE HISTORY OF THE GIPSY MOTH. 


There are four distinct stages in the life history of this insect, 
namely, the egg, larva or caterpillar, pupa and adult or perfect 
moth. The accompanying cuts are life size. 


EGG CLUSTER. 


The eggs are deposited in masses of from three to five hun- 
dred in a cluster. These are laid during the period from the 
last of July to the middle of August. The eggs are very small, 
the cluster (Fig. 1) averaging about an inch in diameter, of 
irregular outline, flattened and covered with a yellowish, felt- 
like substance which comes from the body of the female during 
the process of laying the eggs. As the female moth is a very 
weak flyer, these eggs are not deposited on the leaves as are those 
of the brown-tail moth, but are placed on the trunks of the trees, 
on the under side of large limbs, very often hidden away under 
rocks, brush-piles, fence rails and holes in‘trees, in fact, in any 
out-of-the-way place where the moth can crawl in and be unmo- 
lested. These eggs do not hatch until the following spring when 
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the leaves are sufficiently developed to furnish food for the 
young caterpillars. 


Fic.1. Egg Cluster of Gipsy Moth. 


LARVA OR CATERPILLAR. 

The young caterpillars hatch from the first to the middle of 
May. They are so small as not to be seen by the casual observer, 
as they crawl up the trees. They are almost black in color, with 
very slight bodies about one-twelfth of an inch in length, covered 
with numerous hairs. As they grow they shed their skins, or 
moult, several times before reaching maturity. In the advance 
stages, the most of the feeding is done during the night. They 
reach their full growth from the first to the middle of July, 
depending upon the season. They are then large, robust look- 
ing caterpillars (Fig. 2) from 2% to 3 inches in length, varying 


Ficg.2. Larva or Caterpillar of Gipsy Moth. 
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in color from a light to a very dark brown. There are three 
light yellow broken lines extending the whole length of the body, 
one in the center of the back and one each side, with a row of 
tiibercles between. There are six rows of elevated tubercles 
along the body, each one bearing a tuft of hairs of varying 
lengths. The first four pairs of tubercles on the third to sixth 
segments inclusive are of a bluish color, the remaining ones are 
red. The head is prominent, light yellow, marked with two 
distinct, almost vertical black dashes, the rest being finely 
sprinkled with the same color. The long hairs of the second 
segment project well forward in front of the head. 


PUPA. 


When full grown these caterpillars crawl down from the trees 
aid often away to some secluded place where they spin a few 
silken threads, enough to hold themselves in place, and change 
to the pupa form (Fig. 3). 


Fig. 3. Pupa of Gipsy Moth. 


The pupa, as indicated above, is not enclosed in silk so as to 
he hidden from view, but is attached to the small end and held 
in place by a few threads. It is of the usual reddish brown 
color, sprinkled over with short hairs. The male pupa is much 
smaller than the female, on account of the latter containing so 
many eggs. 

THE MOTH. 


The male moth (Fig. 4) varies from a light to a dark brown 


Fic. 4. Male Gipsy Moth. 
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color, the fore wings being spotted with darker shades. The 
hind wings are of a uniform light brown color darker on the 
veins. The body is slender and tapering to the end, without a 
tuft. The wings expand about 114 inches. The moth is an 
active flyer, usually appearing before the female and flies by day 
as well as night. 

The female (Fig. 5) is very light, almost white in color, with 
very thin, semi-opaque wings, the fore wings being marked 
with a row of brown spots along the margin and several irregu- 
lar wavy lines and spots of the same color over the body of the 
wing. The hind wings are uniformly light, with a somewhat ° 
indistinct, marginal row of brown spots between the veins. The 


Fic. 5—Female Gipsy Moth. 


body is unusually large for a moth of the same wing expanse, 
which accounts for its inability to fly. The end of the body 
terminates quite abruptly and is covered with light brown or 
yellowish hairs, which are used in covering the egg clusters. 
The antennae of the female are slender, while those of the male 
are quite broadly feathered, brown in color. Those of the 
female are black. 

Soon after mating, the female moth deposits her egg clusters, 
as previously described, and then dies. The insect remains in 
the egg stage about nine months of the year; is active in the 
caterpillar stage, the only time it is doing damage to vegetation, 
for about two months. This period is through May and June, 
the pupa and adult stages lasting the remaining month. These 
stages may vary to quite an extent, depending upon the season. 
I have stated about the average time for each. 
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MANNER OF SPREADING. 


The principal means of spreading this pest is by the different 
forms of conveyances that pass through or out of the infested 
district. The caterpillais have a habit of spinning down by 
silken threads and remaining suspended in mid-air, where they 
can be readily caught up by passing vehicles and carried in many 
cases to remote localities before being dropped. The colonies 
in New Hampshire and Maine were undoubtedly started from 
caterpillars caught up by automobiles coming through the 
infested district in Massachusetts. They may be carried from 
place to place in the egg cluster or even in the pupa stage. 
Moths could deposit the egg clusters in empty egg crates, in side- 
tracked freight cars, on lumber, cord-wood, or even stove wood 
in an open shed. One family living in the infested district of 
Massachusetts where the caterpillars had been crawling over 
their wood-pile moved into this State bringing their wood with 
them, and if the authorities had not been notified and the wood 
burned, a colony might have been started and gained a strong 
foothold before being discovered. 

For this reason, as has been already stated, every citizen of the 
State has a duty to perform to keep a vigilant watch in his local- 
ity for any form of insect new to him and send any such doubt- 
ful one to this office for identification. In this way a new colony 
could be located and destroyed before gaining much headway. 

The situation in Maine is a serious one, but we feel confident 
that extermination may be possible, provided sufficient aid is 
rendered from the infested district, together with what we may 
expect to receive from the National Government. 

The plan of campaign in all the infested states should be to 
quarantine each district, thus preventing further spread, and 
then gradually narrow this area until extermination is secured. 
This to some may seem visionary and wholly impracticable, but 
we cannot succeed unless the effort is made. The old adage. 
“Where there’s a will there’s a way,” ought to apply to the 
case in hand. The experiment is worth our best effort, and if 
success is reached the expenditure will be well worth the price 
of that success. 
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INJURY DONE TO VEGETATION. 


The food plants of this almost universal feeder include prac- 
tically the whole flora of the country. That is, hardly a plant, 
tree or shrub, is immune from its attacks. Like the brown-tail 
it seems to prefer the fruit trees, as the apple, pear and plum, but 
from these it readily passes to the shade and forest trees, taking 
in its course not only all of the deciduous trees but the ever- 
greens as well, even to the cedar. If it should secure a hold in 
northern Maine who could estimate the loss to our State in dol- 
lars and cents! 


METHODS OF CONTROL. 


The first method is to destroy the egg clusters. This is done 
by saturating them with a creosote mixture. If one attempts 
to remove the eggs he is liable to scatter some on the ground. 
The caterpillars hatching from these might go unobserved 
through the season while those from a whole egg cluster would 
be numerous enough to attract attention, and could then be 
destroyed by spraying. The scattering ones might give a num- 
ber of moths to deposit egg clusters for another season. 

The second method is to capture the caterpillars by tying 
strips of burlap around the trees with a portion folded down 
over. As the caterpillars are night feeders, they would crawl 
under this loose fold and remain in hiding during the day. 
These bands should be visited at least once a day and the larve 
killed. Of course all do not seek these places of hiding, but 
many do, and in sections where there are but few egg clusters 
the most of them would be captured during the season before 
the caterpillars reach maturity. All cavities or holes in tree 
trunks should be closed by filling them with Portland cement or 
by covering them with pieces of zinc. All underbrush along 
the road should be cleaned up and burned, as it offers good hid- 
ing places for the caterpillars or for the moths while laying their 
eges. 

I would recommend that each town employ a reliable man to 
clean up the sides of the highways, removing all brush, wild 
cherry (which harbor black knot), scrub apple trees, etc. This 
would not only destroy the breeding places of many of our nox- 
ious insects but would be removing unsightly objects and add 
to the appearance of the roadside as well. 
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Evergreen trees stripped by Gipsy Moth Caterpillars. 
(From photograph obtained by courtesy of Prof. A. H. Kirkland.) 
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THE Brown-Tait, Morn. 


(Euproctis chrisorrhoea.) 

This moth has had a noted history in the entomological litera- 
ture of Europe for the past 300 years. 

A single egg-cluster, or a winter nest was imported from 
Holland about the year 1890, to Somerville, Mass. From the 
above as a nucleus, this noted pest has extended its domain until 
at the present time it stands as a menace to five out of the six 
New England States. 

The work done by our cities, towns and private individuals 
during the campaign of last year was highly creditable to the 
public spirited enthusiasm of our loyal citizens, but it will never 
do to stop here. 


AREA INFESTED IN 1906. 


The area established in 1905 extended over about 4,000 square 
miles. York and Cumberland counties were entirely infested 
except two or three towns 10 the northwestern part. 

Sagadahoc county was entirely infested. 

One town in Oxford county, the southern portions of Andros- 
coggin and Kennebec counties, the most of Knox and Lincoln, 
seven towns in Waldo, and from Bucksport in Hancock county 
to Columbia Falls in Washington county. 

The spread along the northern boundary has been principally 
on the western half; while east of Bucksport there has been 
but a very slight northern spread. 

At the close of this year, 1906, the whole of York, Cumber- 
land, Androscoggin, Sagadahoc, Lincoln and Knox counties 
were infested. The following towns in Oxford county were 
more or less infested: Porter, Hiram, Brownfield, Sweden, 
Waterford, Norway, Hebron, Paris, Buckfield, Hartford, Sum- 
ner and Woodstock. 

One nest was taken at Wilton; this was the only nest reported 
in Franklin county. 

In Kennebec county in addition to last year’s infestation a 
few nests were taken in Fayette, Readfield, Mount Vernon, Bel- 
grade, Monmouth, Sidney, Waterville, Vassalboro, China and 
one nest in Winslow. 

In Waldo county the northern boundary of infestation 
extends through the towns of Liberty, Searsmont, Belmont, 
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Belfast, Searsport and Stockton Springs. About the same as 
last year. 

By an examination of the map one can see that the increase 
in territory over last year has been mostly in a belt extending 
across Oxford, Androscoggin and Kennebec counties. 

We are much gratified at what has been accomplished. 

It is true that in some localities as many nests will be taken 
this winter as last, and in the towns where there was a slight 
infestation many more may be gathered. 

On account of their rapid increase, if a single nest was over- 
looked in a border town, where only a few were taken last 
spring, it might mean the finding of from 50 to 150 nests dur- 
ing the coming winter. 


THE WINTER NESTS. 

For the benefit of those who are unfamiliar with the nests of 
the brown-tail moth I will add a brief description of the same. 

The nests are constructed by the small caterpillars to serve as 
homes to protect them from the severity of our northern winters. 

The eggs of the moth are laid about the last of July; these 
hatch into very small caterpillars during August. 

These caterpillars, when young, remain in a colony, feeding 
together on the leaves of their food plant. They are so small 
that it only requires a few leaves to satisfy their hunger, and 
they only remove the green chlorophyl from these leaving the 
skeleton. These few leaves are firmly fastened to the twig by 
means of a fine silk secreted by the caterpillars for this purpose. 
Within these leaves a tough silken membrane is formed within 
which they construct small silken cells where they pass the 
hibernating period. 
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These nests are generally located on the outer tips of the new 
growth, and as they are firmly attached will remain all winter 
if not molested. 


| ‘ae 


| 


Fic, 6. Winter Nest of Brown-tail Moth. 


It is an easy matter to identify them as the silken attachment 
is plainly visible on examination and is generally seen at quite 
a distance owing to its appearance. 

It will thus be seen that the time for active and economic work 
against the pest is during the fall, winter and spring months 
while the trees are bare of their foliage. 

One great mistake, however, will be in leaving the work until 
spring as the caterpillars will crawl out during the first warm 
days of April to feed on the buds. 

As this report will come into the hands of many who were 
not able to secure a copy of the report for 1905 it seems at this 
time best to give a short life history of this pest. 


LIFE HISTORY. 


The eggs are laid in clusters about one inch in length, and are 
usually deposited on the fresh leaves near the tips of the 
branches. These clusters contain from 150 to 500 eggs; 50 
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nests counted averaged 319. They are covered with the brown 
hairs detached from the tuft of the abdomen during the process 
of laying. 

The choice of food plants is varied, as they are found on all of 
our fruit trees, most of the shade trees and many of our decid- 
uous forest trees. They will not feed on the evergreens. 

As stated above the caterpillars do but little harm to the trees 
during the fall, as they are simply getting ready for the hiber- 
nating period of winter. But in the spring as soon as the buds 
start they are ready for work. As they grow they shed their 
skins, or moult, several times, feeding rapidly and spreading 
over the tree as they grow, so that most of the damage to the 
trees occurs during the months of May and June. 


THE CATERPILLAR. 


The caterpillars reach their growth about the last of June. 
They then average about one and three-fourths inches in length. 
The body is of a dark slate color, approaching a brownish-black 
in some Cases. 

There are irregular yellow and orange markings scattered 
over the body, also a double broken dorsal line of the same 
colors. 

The tubercles are black, from which project long reddish- 
brown hairs. The hairs on the second segment project well 
forward over the head. ‘Tufts of short white hairs occur on the 
upper edge of the medial row of tubercles, extending from the 
fifth to the twelfth segment inclusive, eight on each side. 

These white patches along the sides are the characteristic 
markings for this caterpillar and will readily distinguish them 
from other species. On each of the tenth and eleventh seg- 
ments is a round orange-red dorsal tubercle with a depressed 
center. 

The larve on reaching maturity seek some convenient place 
in which to pupate. They then proceed to spin a few silken 
threads, just enough to retain them in place. Throwing off 
their caterpillar skins they appear in the usual pupe form; 
being of a reddish-brown color, from five-eighths to three- 
fourths of an inch in length. 

The moths hatch about the middle of July and deposit their 
eggs as above stated, thus completing their life cycle. 
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THE MATURE INSECT. 


The head, thorax and wings of the moth are pure white; 
abdomen white next to the thorax, gradually changing to dark 
brown toward the posterior end; tapering in the males, retain- 
ing its size in the females, and ending abruptly in a large tuft ot 
golden-brown hairs from which it derives its name “ the brown- 
tail moth.” The antennae are white above, light brown under- 
neath. The under anterior edge of the fore wing in the male 
is dark brown. Expanse of wings from one and one-eighth to 
one and one-half inches. 

The moths are nocturnal in their habits, flying by night, and 
are attracted to a light. As they are strong flyers it would be 
possible for them to fly long distances before depositing their 
eggs. 

This accounts for the extensive territory they have covered 
during the past few years. 

The injuries in the case of the brown-tail caterpillar are two- 
fold, one as a destroyer of vegetation, the other as a menace 
to the health and comfort of the human family. When the 
caterpillars molt, or shed their skins, the fine hairs which are 
covered with spines are readily carried by the wind or even float 
in the air, and these coming in contact with the moist surface 
of the body, break up, and working under the skin produce a 
very painful eruption, which has received the name of the 
“ brown-tail itch.” 

This in many cases is a very serious matter, and had not the 
work of last spring been so thoroughly accomplished our resort 
towns would have suffered a great loss in being deprived of the 
revenue derived from our summer visitors. 


MANNER OF EXTERMINATION. 


As will be seen from the above description of the nests, they 
are quite conspicuous objects, and can generally be seen for some 
distance. 

The only way to clear up the nests is to cut and bur them. 
By means of a pair of pruning shears attached to a long pole the 
most of the nests can be secured. Then by means of extension 
ladders the rest ought to be reached. 
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It will not do to depend on a brush fire to destroy the nests as 
it requires a great deal of heat to penetrate the silken cells. 
‘They should be burned in a stove or furnace. 


APPLE-TREE TENT CATERPILLAR. 


(Malacosoma americana. ) 

It would seem that the above named insect was altogether too 
numerous, and its life history had been published too many 
times to need another description here. But owing to the many 
inquiries regarding its egg-clusters and to their having been 
taken for those of the brown-tail moth, I think it best to produce 
a cut of its different stages and give a life history of the same. 
For a number of years the unsightly “tents” have been on the 
increase in many sections of the state. One can drive but a 
few miles into the country during May and June before he will 
observe their nests on the wild cherry and scrub apple trees 
along the roadside. And very often, even with the knowledge 
that they are causing a great loss to the apple crop, our orchard- 
ists will let them go unmolested from year to year thus aiding 
their increase. It is an easy matter to get rid of the pests. 
The most effective method is to collect and burn the egg-clusters 
which can readily be seen after the leaves are off the trees in 
the fall, or at any time through the winter. A good time would 
be in the spring when the crust would hold, on a day when the 
sun was not too bright as the reflection on the snow would soon 
tire the eye. With a pair of pruning shears on a pole the egg- 
clusters could be easily removed. 

If the eggs are not gathered the young caterpillars should be 
destroyed as soon as their tents are observed. This can be, done 
at night when the caterpillars are all in the nest. Make a swab 
of a piece of cloth and fasten to the end of a pole, dip this in 
kerosene oil and burn out the nest. 


LIFE HISTORY. 


Like the brown-tail and gyspy moth they pass through four 
stages. 
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APPLE TREE TENT CATERP(LLAR. 


Fic. 7. Malacosoma americana; a, b, caterpillars; c, egg-mas3; d, pupa; e, female; f, 
male. (Riley. Bulletin 34, Div. of Entomology, U. 3. Dept. of Agri.). 


EGG CLUSTER. 


The egg-cluster is deposited around the twig in a cylindrical 
mass, about two hundred in number. They are varnished over 
with a glue-like substance which glistens in the sun, and are 
quite easily seen. These remain from the time they are laid 
in July until the following May when they hatch into very 
minute caterpillars. 


LARVA OR CATERPILLAR. 


These little caterpillars are gregarious in their habits, feeding 
together and constructing a silken tent-like structure generally 
in the crotch of the limbs. They feed during the day and return 
at night to the nest. They grow quite rapidly and reach matu- 
rity about the middle of June. It seems wholly unnecessary 
to describe the caterpillar as this stage is so well known. The 
distinguishing mark which will separate the Apple-tent cater- 
pillar from the Forest-tent is in the line extending along the 
center of the back; in the Apple-tent the line is continuous, in 
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the Forest-tent it is broken, a dash on each segment of the body. 
After reaching maturity they crawl from the trees and seek 
some convenient place to pupate. 


COCOON. 


These are about one and one-fourth inches long and one- 
half inch in width, rounded at each end and made of white silk 
heavily sprinkled with a yellowish-white powder. Within this 
the caterpillar throws off its skin and appears in the usual pupa 
form. 


ADULT OR MOTH.” 


The moths hatch in about two weeks. The female is of a 
light brown or buff color; the male is darker, a broad band of 
a lighter shade extending across the, fore wings. The female 
measures about one and one-half inches across the extended 
wings, the male is smaller. 

The moths are night fliers and often attracted to a light, 
especially the males. Many might be caught and destroyed, but 
as they are almost wholly males this method would not be 
economical. Soon after appearing the female moths lay their 
eggs for another generation. 


STRAWBERRY WEEVIL. 


(Anthonomus signatus, Say.) 


In my last annual report brief mention was made of this pest. 
As it has been reported from several sections of the State, I 
have though best to give a short description of the insect. It 
has been known for more than 35 years as an enemy to the 
strawberry plant. It first appeared in Maryland in 1871, and 
has gradually been working north. In 1885 it did extensive 
damage to the strawberry field on Staten Island, N. Y., and a 
year or two later appeared in several localities in Canada. In 
later years this pest has caused the loss of almost the whole crop 
in some localities, amounting to many thousands of dollars to the 
strawberry growers. 

As shown in Fig. 8, 9, the adult insect is a small, slender 
beetle about one-tenth of an inch in length, with a long curved 
snout to which are attached its antenne. It is of a reddish- 
black color with a dark spot on each wing cover. 
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LIFE HISTORY. 

The beetles appear before the strawberry bloom. The female 
punctures the bud and deposits an egg in the opening thus 
made. She then cuts the stem just below the bud so that it 
droops and finally falls to the ground. Here it is kept moist 
so that the young grub can feed until it reaches maturity. The 
eggs are laid only in the buds of the staminate varieties, as the 
young grub lives entirely on the pollen. In about a week from 
the time the eggs are laid the minute grubs hatch and begin 
feeding on the pollen. As they grow larger if there is not 
sufficient pollen they eat the corolla and other portions of the 
bud. When the larve reach maturity they form a cavity within 
the bud and change to the pupe. This stage lasts about a week 
or ten days, when they emerge as a mature beetle. The whole 
period from egg to adult lasts about a month. The rest of the 
year is taken up in basking in the sunshine on the blossoms of 
flowers for awhile, and then they disappear to hibernate until 
the following spring. 


FIG. 8.  An'honomus sig- Fic. 9. Anthonomus signatus; 
naius; vduit beetle from abult beetle enlarged. (Chit- 
side, enlarged. (Riley.) tencden.) 


The life history is illustrated by Fig. 8, side view; Fig. 9, top 
view; Fig. 10, a. b. strawberry spray showing work in bud and 
stem, natural size; c, outline of egg; d, larva; e, head of larva 
much enlarged; f, pupa; g, open bud, showing egg on left and 
puncture made by snout of beetle on petals. (F. H. Chittenden.) 
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STRAWBERRY WEEVIL. 


FIG. 10. Anthonomus signatus; a, b, strawberry spray showing 
work in bud and stem natural size: c, outline of egg; d, larva; 
e, head of same; f, pupa; g, open bud showing location of egg 
on left and punctures made by snout of beetle on petals; ¢, d, 
f, g, enlarged; e, still more enlarged. (Chittenden. Annual 
Report of the U.S. Dept. of Agri. 1892). 


REMEDIES. 

As the life cycle is passed within the bud, spraying will not 
avail. Careful search should be made for this insect especially 
on new plants obtained out of the State, and at its first appear- 
ance the plants infested should be destroyed, if only a few in 
number, or the ground be thoroughly gone over and cleaned up 
of buds, leaves, etc., and this material burned to destroy the 
eggs or young larve. This was the method recommended in 
the case of Mr. Herman Corbet of Farmington, whose straw- 
berry bed was infested in 1905. The treatment was effective in 
that case. 
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THE SAN JOSE SCALE. 


(Aspidiotus perniciosus. ) 

Although this scale has not made its appearance in the State 
as far as I know yet I deem it wise to give a description of this 
most pernicious pest to our orchard interest so that a more care- 
ful and thorough search may be made for it by our farmers and 
orchardists, and a strict watch kept and its appearance reported 
as soon as discovered. ‘There is no other insect that so threatens 
our fruit trees at the present time. Even the gipsy and brown- 
tail moths cannot compare with it in destructiveness, and as to 
methods of control or suppression it is much more difficult to 
handle. On account of its minute size it might easily pass 
unobserved even by the most diligent search of a careful 
observer, unless he is familiar with the insect. Every orchardist 
in the State is especially requested to send in a specimen of any 
infestation of a doubtful character which may be found. 

The origin of this scale was a source of varied conjectures 
until the years 1901 and ’o2 when Prof. C. L. Marlatt of the 
Bureau of Entomology at Washington was sent to China and 
Japan to investigate. After a careful search he discovered that 
its original home was in China. It was evidently brought to 
this country on infested trees, shrubs or fruit. It was discov- 
ered in the San Jose valley, California, in 1780 and described 
in 1880 by Prof. J. H. Comstock who gave it the name of the 
pernicious scale, A. perniciosus. Since then it has gradually 
spread south and east until now it is found as far south as 
Florida, north into British Columbia and east to Massachusetts. 
It was first discovered in Massachusetts in 1895 and now sec- 
tions are quite badly infested especially around Boston. So 
that we have every reason to fear its not far distant advent into 
this State. 

Some have thought that it could not stand the rigors of our 
northern winters, but so some of the wise ones predicted of the 
gipsy and brown-tail moths; but the last few years have abun- 
dantly proven the falsity of this proposition, and we may yet live 
to see this other pest among our already too numerous insect 
enemies. 
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LIFE HISTORY. 

As usually found on the tree or shrub they appear as very 
small, somewhat circular scales, irregular in outline, and when: 
mature, somewhat resembling a miniature volcanic cone. They 
are so small as to appear indistinct to the naked eye and a pocket 
lens is needed to determine them. When young they are of a 
grayish white color, turning darker with age. Fig. 11 in the cut 
gives a good illustration of them showing the natural size and 
magnified. 


SAN JOSE SCALE. 


FIG. 1l. Aspidiotus perniciosus; a, infested twig, naturay 
size; b, bark as it appears under hand lens, showing scales 
in various stages of development and young larve 
(Howard and Marlatt. Bulletin 62, Div. of Entomology, U 
S. Dept. of Agri.) 


If abundant these scales overlap as do those of our commom 
oyster-shell bark-louse, and the surface is rough to the touch, 
the tree has lost its thrifty appearance and soon dies. As the 
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life history has been worked up very carefully by Dr. L. O. 
Howard and C. L. Marlatt of the Department at Washington 
in “ Bulletin No. 3 New Series” I take pleasure in quoting 
from that. 

“In common with all the armored scales, the life round of 
this insect, with the exception of a few hours of active larval 
existence and an equally brief winged existence of the mature 
male, is passed under the protection of a waxy scale. The 
winter is passed by the nearly full grown insects under the pro- 
tection of the scale. Early in April in this latitude (Washing- 
ton) the hibernating males emerge, and by the middle of May 
the overwintered females mature and begin to give birth to a 
new generation, continuing to produce young for a period of 
upward of six weeks, when they reach the limit of production of 
young and perish. The viviparous habit of the giving birth to 
the living young, possessed by the San Jose Scale, finds a paral- 
lel in many other insects. In the case of the San Jose Scale the 
eggs are fairly well formed within the body of the mother.” 

“The emergence of the young from the female over a period 
of six weeks leads to a very confusing intermingling of genera- 
tions and renders it difficult to make observations on the life his- 
tory. The newly born larva (Fig. 12) is an almost micro- 
scopic creature of pale orange-yellow color, with long, oval body 
and with the customary six legs and two feelers. They measure 
about .24mm. by .Imm. in width. The long thread-like 
proboscis with which the juices of the plant are sucked up is 
doubled on itself and lies in an invagination of the body wall, 
the tip only projecting.” 
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Fic. 12. Aspidiotus perniciosus; a, young larva and developing San 
Jose scale, showing sucking beak with setae separated, with 
enlarged tarsal claw at right; b, dorsal view of same, still more 
contracted, with the first waxy filaments appearing; c, dorsal 
and lateral views of same; somewhat contracted, illustrating 
further developement of wax secretion; d, later stage of same, 
dorsal and lateral views, showing matting of wax secretions 
and first form of young scale. All greatly enlarged. (Howard 
and Marlatt. Bulletin 62, Div.of Entomology, U. S. Dept. of 
Agri.). 

“After crawling about for a few hours, the young larva settles 
down and slowly works its long, bristle-like sucking beak through 
the bark, folds it antennae and legs beneath its body and con- 
tracts to a nearly circular form. The development of the scale 
begins even before the larva becomes fixed. The excretion 
starts in the form of very minute white fibrous waxy filaments, 
which spring from all parts of the body and rapidly become 
more numerous and dense (Fig. 12 b,c). Within two days the 
insect becomes entirely concealed by the white or pale grayish- 
yellow shei: or scale, which now has a prominent central nipple 
(Fig. 12 d). -In the early history of the scale it maintains its 
pale whitish or grayish-yellow color, turning gradually darker 
gray. The male and female scales are exactly similiar in size, 
color and shape until after the first molt, which occurs twelve 


days after the emergence of the larva. With this molt, however, 
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the insects beneath the scale lose all resemblance to each other. 
The males (Fig 13 a) are rather larger than the females, and 
have large purple eyes, while the females have lost their eyes 
entirely. The legs and antennae have disappeared in both 
sexes. The males are elongated and pyriform, while the females 
are almost circular, without organs except a long sucking bristle 
springing from near the centre beneath. Eighteen days from 
birth the males change to the first pupal condition (Fig. 13 b) 
and the male scales assume an elongated oval. The female 
undergoes a second molt about twenty days from the larva.” 
“The effect of the sucking of the insect is now quite apparent 
on the young growth, causing the bark to assume a purplish hue 
for some distance around the central portion contrasting 
strongly with the natural reddish green of the uninjured bark.” 


FIG. 13.  Aspidiotus perniciosus; development 
of male San Jose scale; a, ventral view of 
larva after first molt; b, same after second 
molt (pro-pupa stage); c and d, true pupa, 
ventral and dorsal views. All greatly en- 
larged. (Howard and Marlatt. Bulletin 62, 

' Div. of Entomology, U.S. Dept. of Agri.) 
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“About twenty days after birth the male insect transforms to 
the true pupa. The true pupa (Fig. 13 c, d) is pale yellow, 
darkest about the base of the abdomen. From twenty-four to 
twenty-six days from birth the males mature. They seem to 
issue chiefly by night or in the evening. The mature male 
(Fig. 14) appears as a delicate two-winged fly-like insect.” 

“Thirty days from birth the females are full grown and the 
embryonic young may be seen within their bodies. The adult 
females, prior to the development of the young, measure I mm. 
in length and a little less in breadth, and are pale yellow with 
transparent spots near the margin of the body (Fig. 15). The 
length of a generation is determined by the females and covers 
a period of from 33 to 40 days.” 

“The fully developed scale of the female is circular, very 
slightly raised centrally, and varies in diameter from I to 2mm., 
averaging about 1.4mm. The large, well-developed scales are 
eray, excepting the raised central portion which is of a yellowish 
color. The mature male scale is oblong-oval, nearly twice as 
long as wide, and averaging in length about half the diameter 
of the female scale.” 


Fig. 14. Aspidiotus perniciosus; adult male, greatly enlarged, 
(Howard and Marlatt. Bulletin 62, Div. of Entomology, U. S. 
Dept. of Agri.) 
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Fic. 15. Aspidiotus perniciosus; adult female San Jose 
scale, before development of eggs; a, ventral view, 
showing very long sucking sete. (Howard and 
Marlatt. Bulletin 62, Div. of Entomology, U. S. Dept. 


of Agri. 

Four or five generations were recognized at Washington. In 
summing up the progeny of a single female from spring to fall 
the number of individuals amounts to from 1,500,000,000 to ovet 
3,000,000,000. The females are continuously producing young 
from the middle of May to early frost so that the young may 
‘be found running over the trees at almost any time during the 
summer. For this reason it is very difficult to handle them, in 
fact almost an impossibility. The only sure way is to have all 
nursery stock subjected to the hydrocyanic acid gas treatment 
‘before being set. 


APPLE-TREE BARK-LOUSE. 


(Lepidosaphes ulmi.) 

A brief description of this our most common scale may not 
be out of place when we consider that hardly a farmer with a 
half-dozen trees or an orchardist with his acres, with all that 
has been written on the subject, takes the pains to try to 
get rid of this easily handled orchard pest. It is a well 
known fact that this insect destroys many thousands of trees in 
the state. Its life history is known to only a comparative few, 
for the simple reason that the majority do not take the pains to 
even read the literature on the subject. I have so many speci- 
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mens of this common pest sent in that I have thought best to 
illustrate the life history and give a short description of the 


OYSTER-SHELL BARK LOUSE. 
Fic. 16. Lepidosaphes ulmi: a, b, females; c, scales on twig? 
d, male scale. (Howard. Bulletin 34, Div. of Entomology, U 
S. Dept. of Agri.) 


same. The cuts are self explanatory. It is easily recognized by 
being oyster shaped, thus the name, although the male scale is 
much smaller and does not have the peculiar curved shape like 
the female. During the fall and winter the eggs may be found 
safely hidden under the scale. In the early summer these hatch 
into minute freely crawling young lice. They wander about over 
the tree and in a short time locate on the twigs and branches, 
becoming fixed; a new scale forming over them. The males 
alone have wings. The females lay their eggs in September, 
dying soon after. There is but one brood each year in Maine. 
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FIG. 17. Lepidosaphes ulmi; a, male; c, larva; e, female; b, andd 
details. (Howard. Bulletin 34, Div. of Entomology,‘U. S. Dept. of 
Agri.) 

Remedies :—They can easily be destroyed by thoroughly 
washing the trees during the fall, winter, or spring with whale 
oil soap solution, or spraying the trees at the time the young 
hatch out, before they get fixed on the tree, with kerosene oil 
emulsion. 


THE Woo.tity APHIS OF THE APPLE. 


(Schizoneura lanigera). 

As this pest is being introduced here from year to year from 
nursery stock coming from several houses in New York as well 
as Other states it seems high time that some action be taken to 
protect our interests. It is quite evident that it is gaining ground 
as it has been reported from many new localities during the 
past year. 

My attention was first called to this insect in the state several 
years ago. A lot of 500 New York trees were purchased and 
paid for before being delivered. The party that bought them 
discovered that some of them looked unhealthy and before set- 


14 
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ting them asked my advice regarding the lot. By examination 
out of 500 trees 50 were infested with the galls of the woolly 
aphis. These were laid aside and the nurserymen were notified ; 
no notice was taken of this and a second letter was sent. The 
only reply was that the trees were all right and no rebate could 
be allowed. Since then I have met with several parties who 
have been served in just the same manner. 

The state of Maine has been the dumping ground for the stock 
of many unscrupulous nurserymen. I inspected several lots that 
were sent in last summer and one lot of several hundred con- 
tained one hundred second quality trees of the Stark variety 
which were just crawling with this pest. Colonies were on the 
roots as well as on the branches. These had been on the road 
for some time and were late arriving so that the conditions were 
favorable for their development. The trees were condemned 
and destroyed. 

Last August while inspecting the fruit trees in one of our 
leading nurseries I discovered the aphis on a block of apple trees. 
On investigation found that it was confined to all the trees or- 
dered last spring from a leading nursery outside the state. As 
a matter of experiment the trees were immediately taken up 
and exposed for 40 minutes to the Hydrocyanic treatment. The 
trees were then reset. Another spring will tell whether the 
treatment was a success as far as the life of the trees is con- 
cerned. The above trees bore a certificate of inspection from 
the state inspector. Our orchardists must learn to recognize 
this pest so that when they receive trees for setting they can 
know by inspection if they are infested. For this reason I here- 
with give the life history of this insect. 


LIFE HISTORY. 

The woolly aphis is shown in its different stages in Fig. 18 a, 
agamic female; b, larva; c, pupa; d, winged female (Marlatt), 
in Fig. 19, a, b, work on roots; c, a louse highly magnified. 
( Marlatt. ) 
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WOOLY APPLE APHIS. 


FIG. 18. Schizoneura lanigera; a,egamic fen ale:b,Jaiva;c,pupa;d 
winged female. (Marlatt. Bulletin 34, Div. of Entomology 
U.S. Dept. of Agri.) 

They are small, reddish-brown lice, and as generally seen, 
are covered with a long white woolly substance. These appear 
in patches on the limbs of the trees, often resembling mildew in 
general appearance. They also live in colonies on the roots of 
the same tree, where they form gall-like swellings of varying 
sizes as shown in Fig. 19. They are much more destructive 
when found on the roots as they sap the life of the tree directly 
at its source. 

The insect passes the winter either in the egg-form in crevices 
in the bark of the trunk, or in the adult stage in the gall-like 
formations on the roots. 

In the spring the eggs hatch producing the agamic female 
Fig. 18, a, and these give birth to living young as do those of 
the San Jose scale. This continues through the summer when 
the winged form appears, Fig. 18, d. These fly to other trees 
and produce male and female lice; the females of these lay: 
eggs from which the new generation starts the following spring. 

The lice generally congregate around the scar produced by 
the pruning of a limb or where an injury has occurred to the 
bark. 
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FIG. 19. Schizoneura lanigera; a, b, work 
On roots; c,alouse. (Marlatt. Bulle- 
tin 34, Div. of Entomology, U.S. Dept. 
of Agri.). 


REMEDIES. 

The best remedy for those on the trunk and limbs is a Io per 
cent solution of kerosene oil. | 

Those on the roots are much more difficult to get rid of. If 
trees have been set but a few years so there is but slight root 
expanse, the carbon bisulphid treatment would work to good 
advantage if care is exercised so as not to kill the tree. 

The result of the experiment tried at Bar Harbor will be given 
in my next report. 
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INSECTS OF THE YEAR. 
Schizura concinna. 

The red-humped apple worm was very abundant during the 
season, being reported from almost every section of the State. 
A great deal of damage was done by them, especially to young 
trees. Hundreds of trees set late last spring were stripped of 
every leaf during the month of August. Of course these trees 
would not leave out again during the season, and the chances 
are that the most of them will not survive the winter. This pest 
has been on the increase for several years but its parasites (See 
page 176) were quite abundant this year and it is hoped that 
they have got the better of it. Unfortunately the caterpillars 
appear at just the wrong season of the year, when the orchardist 
is not looking for any trouble from an insect invasion, and be- 
fore he knows it the damage is done. The eggs are laid in a 
cluster on the under side of the leaf. The young caterpillars 
are gregarious in their habits, feeding together side by side on 
the leaf. They grow rapidly and reach maturity in a few weeks, 
disappearing as quickly as they came. They go into the ground 
to pupate and remain in that stage until the next season. The 
best way to get rid of them is to go over the trees when they 
first appear and remove the leaf or cut off the twig that they are 
on and destroy them by burning. 


Hemileuca maa. 

Colonies of H. maia have been located at Surry, Orland and 
Fryeburg. Quite a number of the moths were sent in from 
Surry and were supposed to be the brown-tail moth on account 
of the reddish tuft at the end of the body. 


Calosoma scrutator. 

A fine specimen was taken at Seguin Light July 23rd. It was 
crawling on the iron rail around the light; it was evidently 
attracted to it the night before. 


Datana intigerrima. 

eptember 7, in company with Mr. H. A. Jackson, I drove to 
West Portland on the Buxton road about four miles from Port- 
land. I found seven hickory trees from eight to twelve inches 
in diameter and forty feet tall, completely stripped of leaves by 
the above named caterpillar. As it was late, I found but few 
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larve, but the trunks of the trees had large patches of the cast 
skins of the caterpillar still hanging. 


Proctacanthus rufus. 

July 21st a fine pair of robber flies were taken at Popham 
Beach. Mr. C. W. Johnson of the Boston Natural History 
Society stated that this was the most northern record for this fly. 


Chrisophanus thoe. 
Several specimens of this rare butterfly were captured at York 
Beach July 12 by Miss Marian Moss of Washington, D. C. 


Peyotettix glacialis. 
Specimens of this wingless grasshopper were sent in iy Geo. 
R. Howe of Norway. They were taken on Speckled Mountain. 


Catocala relicta. 
This beautiful birch catocala was very abundant during the 
past season. A large number were taken during September. 


Ennomos magnarius. 

This geometrid moth was much more abundant than has been 
recorded for years. Many specimens of the caterpillar 
taken from the apple trees were sent in during the season. 


Tolype vellida. 
An unusual number of this lappet moth was taken in Water- 


ville and they were reported as being very common in other sec- 
tions. 


Fenisica tarquineus. 

Owing to the unusual abundance of the alder woolly aphis 
(Schizoneura tessellata) last year the above named butterfly has 
had one of its cycles of abundance, and occurred this season in 
great number; the larve of the butterfly feeding upon the 
aphis. 

For the same reason the Syrphus flies, the larvae of which 
feed on the same, have been very plentiful, especially Syrphus 
ribest, 

Telea polyphemus. 

The larve of this silk moth were taken in large quantities. 
Mrs. Chas. Lewis of Portland reported it as being found on 
Sawyer’s Island by the hundreds. Mrs. V. P. DeCoster of Buck- 
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field took a large number which were found feeding on the gray 
birch. 


Samia cecropia. 
This moth has also been much more abundant than for years. 
A large number of cocoons were sent in. 


Automeris 10. 

Hundreds of the males of this beautiful moth were captured 
at night during the early summer. Many larve of the same 
were sent in for identification. 


Pteronus ribesu. 

The currant saw-fly has been as abundant as usual. This pest 
can be easily controlled by spraying with Paris green when it 
first appears. 


Halisidota caryae. 

The hickory tiger caterpillar was very abundant during the 
late summer and fall and large numbers were sent in for iden- 
tification. They were found feeding on the following: 

Apple, cherry, elm, oilnut, hazel, willow, alder, birch and 
witch hazel. 


Euvanessa antiopa. 

The caterpillars of this butterfly, commonly called the 
“Mourning Cloak,’ have not been so abundant for years. Like 
the red-humped apple ‘worm it has been on the increase. Sev- 
eral specimens of the parasite, Pteromalus vanessae, were ob- 
tained from larve taken from the field. This caterpillar feeds 
on the elm, willow and poplar. The mature butterfly hibernates 
through the winter. A colony hatched from the breeding cages 
as late as September 28. 


Apatela dactylina. 

This caterpillar, commonly found on the alder, was sent in 
from a number of localities. It was thought, by many, to be 
the gipsy. So anxious were they regarding the pest that all 
kinds of “crawling things’? were forwarded to the department 
for identification. The parasite Rhogas intermidius destroyed 
a large number of the caterpillars. 


Papaipema nitela nebris. 
The corn-stalk borer was reported from several localities as 
doing damage to the corn, especially the sweet variety. The 
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caterpillar bores into the stalk near the ground or at the angle of 
a leaf and eats out the centre of the young plant or ascends the 
stalk and destroys the newly formed ear. 


Panchlora poeyi, Sauss. 

A fine specimen of this southern cockroach was taken on 
Water street, Augusta, last summer. It was of a light green 
color, the edge of the wings being a lighter shade. The speci- 
men was sent to Washington and retained by the department. 


INsEcT INVESTIGATION. 
Private Estates. 

Many requests have been made by parties owning real estate 
at our resorts for an inspection of the trees and shrubbery on 
their lawns and private estates. This has been done to some 
extent on occasions when requests have come from improve- 
ment societies for an inspection of parks and public drives. 

Our summer visitors are much interested in the natural sce- 
nery of our island and coast towns and are anxious that the 
trees be kept free from disease and insect depredation. 

Orchard Inspection. 

We had hoped to be able to devote more time to this feature 
of the work during the season just passed. Yet we have been 
able to accomplish much in this line. Several orchards have 
been inspected with good results, but the truth remains the same 
that but very few of our orchardists realize the importance of 
the proper care of their trees. 

The apple industry in Maine is just in its infancy. Its possi- 
bilities are beyond our present comprehension, our practical 
knowledge is slight indeed, our pet theories have been but vi- 
sionary ideals. But today we stand on the threshold of the eco- 
nomic problems that face us and see in the near future the abso- 
lute necessity of success to be attained by the persistent ana 
thorough application of modern methods to fruit culture in 
Maine. 

Like many another line of farming we have been only too 
willing to follow in the footsteps of our predecessors and have 
been satisfied to accept the consequences and feel that we have 
done our whole duty when we have purchased a lot of cheap 
trees, set them in cheap holes, in cheap ground, and do not even 
know enough to feel cheap at the inevitable results that are sure 
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to follow such a method of procedure. Instead of being theo- 
rists we must become systematists by using our applied science 
and eliminate all of the errors of theory and practice and place 
our profession, as does the merchant or manufacturer, on a 
‘standard scientific system. 

One of the most important factors in the successful prosecu- 
tion of the orchard industry is the proper control of our insect 
enemies. There are hundreds of these insects that prey upon the 
apple tree, either in the root, trunk, bark, twig, leaf, blossom or 
fruit. Some of the more important ones are the round head 
borer,Saperda candida; the flat headed borer, Chryobothris fe- 
morata; the bud moth, Timetocera ocellana; oyster-shell bark- 
louse, Lepidosaphes ulmi; Red-humped apple worm, Schizura 
concinna ; Apple maggot, Carpocapsa pomonella; Railroad worm, 
Rhagoletis pomonella. 

We also have the fungus diseases, the apple scab and dry rot 
‘to contend with. The most of these can be easily controlled by 
spraying at the proper time. The others can be handled after 
learning their habits, by a study of their life histories. 


FARMING SPECIAL. 


A “Farming Special’ was run over the Bangor and Aroos- 
took Railroad in April and another over the Maine Central in 
June. They were under the supervision of President Fellows 
of the University of Maine. One of the features of the exhibit 
was a collection of specimens illustrating the difterent orders of 
insect life. It represented many of our common injurious forms 
_as well as some beneficial ones. Among others the life histories 
-of the gipsy and brown-tail moths were given. 

This collection attracted a great deal of attention and was the 
means of disseminating much valuable information and arousing 
an interest in our insect pests that will ultimately lead to greater 
success in the control of them by our farmers and orchardists. 


EXHIBITIONS AT FAIRS. 

Several requests were made for a collection of injurious in- 
-sects to be placed on exhibition at the State Fairs. Two dozen 
‘Riker mounts were prepared showing the life histories of many 
-of our most injurious insects including the brown-tail and gipsy 
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moths. These were exhibited at the three State Fairs, Bangor, 
Lewiston and Waterville ; also by special request at the Franklin 
County fair at Farmington and at the Sagadahoc County fair 
at Topsham. 

A great deal of interest was taken in these exhibits. The 
most of the time two were in attendance to explain the speci- 
mens and answer the many questions that were asked relative to 
the best methods to be employed to control our different insect 
pests. Many requests were made for the bulletin on the brown- 
tail moth, and at the close of the exhibits over 400 of them had 
been sent out; this was in addition to our regular mailing list. 


NURSERY INSPECTION. 


The inspection of the nurseries in the state during the past 
year has revealed the fact that our nursery-men are, as a rule, 
alive to the insect situation and are endeavoring to keep abreast 
of the times in their warfare against these pests. Also to keep 
their stock up to a high standard of perfection, both as to grade 
and appearance. 

I herewith give a list of the nurseries reported with a brief 
summary of their location, extent and stock. 

Ernest Saunders, Florist, Lewiston, Maine. 

He has been disposing of his nursery stock for several years 
and is carrying only a few ornamental hardwood trees and acts 
as agent for a local fruit tree trade. Stock in good condition. 
Has extensive greenhouses. 

Hancock County Nursery, located at Surry, Maine. Seven 
miles from Ellsworth, owned by John G. Davis. 

It has been running but a short time, and carries a small line 
of apple, pear and shade trees together with small fruits such as 
gooseberry and currant bushes, strawberry plants, etc. 

Herbert A. Jackson, Forest City Nurseries. P. O. address 
144 Westbrook St., Portland, Maine. 

This nursery carries a large stock of evergreen and deciduous 
trees, shrubs, roses and other plants. 

McCabe Bros., Dealers in Nursery Stock, Bangor, Maine. 

They act as agents for all kinds of nursery stock including 
small fruits and carry but a small stock of apple trees and hard- 
wood shade trees. 

E. T. McCabe, Palmyra, Maine. 
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Acts as general agent for nursery stock but keeps on hand a 
small supply of apple and ornamental trees, shrubs and rose- 
bushes. 

The Maine Nursery Co., Hampden, Maine. 

It has been. established but a short time and has a large avail- 
able acreage with about twenty-six acres already planted. The 
plan is to enlarge this each year until the limit is attained. The 
stock consists of fruit trees and all kinds of small fruits; orna- 
mental and shade trees; and hardy perennials. It has a fine loca- 
tion with all kinds of soil adapted to the growth of every variety 
of plants. 

The Mt. Desert Nurseries, Bar Harbor, Maine. 

The main nursery located at Bar Harbor consists of about 
twenty acres, one acre in fruit trees, four in evergreens, six in 
deciduous trees, shrubs and vines, seven in hardy perennials, and 
two in annuals. 

The annuals are grown for cut flowers, the hardy perennials 
are sold mainly outside of the state, the trees, shrubs and vines 
are sold mainly within the state. 

The branch at North East Harbor contains about three acres, 
one and one-half acres to annuals and hardy plants, and one and 
one-half to evergreen trees, deciduous shrubs and vines. 

These nurseries are in fine condition, free from injurious in- 
sects and fungus diseases. 

The above list is very small in comparison to the size of the 
state; there may be several others but these are all that have 
reported. There are many who are engaged in the strawberry 
industry. We have not had time to investigate to any extent but 
since the advent of the strawberry weevil is known an effort 
will be made to locate and inspect all places where small fruit 
stock is grown for nursery purposes. We earnestly desire that 
all growers of such stock shall report to the department, both for 
their own and their patrons’ protection. 

For a state the size of Maine our nursery facilities are wholly 
inadequate to meet the demands made upon them, especially in the 
line of fruit trees. It is true that the conditions in the state are not 
as favorable as are those in New York and some of the states 
farther west. Yet we believe that good native trees are much 
more desirable, for the reason that they are more hardy. Home 
production should be encouraged, why not in the line of fruit 
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trees? There is a constantly increasing demand for apple trees. 
If we could raise our own there would be no danger of the San 
Jose scale or the woolly aphis; these will come in on imported 
stock. The latter is here already and the former will get here 
all too soon unless climatic conditions are against it. We trust 
that this may be so but do not dare to relax our vigilance in an 
endeavor to ferret out its hiding place if it once crosses our bor- 


der. 


PARTIAL RECORD OF SPECIMENS SENT FOR IDENTIFICATION. 
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F. S. Graves of Waterville sent in a cocoon of the 
cecropia moth (Samia cecropia). 

From C. L. P. Handy of Albion, three egg clusters of 
the white-marked tussock moth (Hemerocampa 
leucostigma. 

Two cecropia cocoons were sent by C. H. Seirman of 
North East Harbor. 

A cluster of white-marked tussock moth eggs was 
received: from W. A. Alexander, Ellsworth. 

J. E. Bunker, Bar Harbor, sent in a cecropia cocoon. 

From P. B. Friend of North Sedgwick several 
brown-tail moth nests (Euproctis chrysorrhoea). 

Some brown-tail moth nests were sent in by Robert 
H. Pottle, Seal Cove. 

A cluster of white-marked tussock moth eggs was 
sent in by Miss Florence E. Hamblin of Tremont. 

Received from Mrs. Geo. P. Homer of Bucksport a 
cluster of white-marked tussock moth eggs. 

A cluster of old tussock moth eggs was received from 
Chas. F. Clark of Castine. 

The following were sent in by C. H. Seirman of 
North East Harbor: Three fine cecropia cocoons, 
one tussock cocoon, two polephemus cocoons 
(Telea polyphemus). 

G. W. Whitney of North Newburg sent tussock egg 
cluster and three female tussock moths (Hemero- 
campa leucostigma). 

E. L. Totman of Ashdale sent several nests of the 
brown-tail moth. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


28. 
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An egg cluster of the tussock moth was received 
from T. J. Lowell of East Denmark. 

A. L. McCorrison, Searsmont, sent some brown-tail 
moth nests and several egg clusters of the tussock 
moth. 

An egg cluster of the tussock moth was sent in by 
Mrs. J. F. Knowlton of Ellsworth. 

From Philip S. Melcher of Portland, a cluster of 
white-marked tussock moth eggs and a specimen 
of the oyster-shell scale (Lepidosaphes ulmt). 

John F. Lear, V. S., Lamoine, sent egg clusters of 
both the old and the white-marked tussock moths 
(Notolophus antiqua), (Hemerocampa leucostig- 
ma). 

Received from D. H. Knowlton of Farmington ter- 
minal shoots of the apple, infested with a gall fly. 

J. L. Small of Stonington sent a nest of the brown- 
tail moth. 

A polyphemus moth cocoon was sent in by C. B. Syl- 
vester of Hudson. 

F. P. Bailey of Harpswell sent eggs of white-marked 
tussock moth. 

An egg cluster of the tussock moth was received 
from Wilder C. Snell of Oakland. 

L. W. Seavey of Long Cove sent a brown-tail moth’s 
nest. 

Received from Carrie Fuller of Rockport an egg 
cluster of the tussock moth. 

Alonzo Butler, Union, sent in a nest of the brown- 
tail moth. 

A brown-tail moth nest from J. E. White, Columbia. 

From E. L. White of Bowdoinham a cecropia moth 
and cocoon. 

C. E. Grendell, South Penobscot, sent three egg 
clusters of the white-marked tussock moth. 

One cecropia cocoon (Samia cecropia) and two egg 
clusters of the tussock moth were received from 
W. L. Withers, Oakland. 

A. T. Gillis of North Bluehill sent an egg cluster of 
the tussock. 
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April 9. 
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April 17. 
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April 28. 


April 30. 


April 30. 
May 2, 


May 4. 


May 8. 


May 49. 
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C. W. Finnimore of Fairfield sent in two egg clus- 
ters of the apple tent caterpillar (Malacosoma 
americana). 

Mrs. Augusta A. Leach, Penobscot, sent in three 
ege-clusters of the white-marked tussock moth. 
Two egg-clusters of the tussock moth were received 
from Mrs. E. N. Winterbotham of Lamoine 

Beach. 

Mrs. M. W. Paul of Kittery sent in an egg-cluster of 
the white-marked tussock moth, a cecropia moth 
cocoon (Samia cecropia), fifty brown-tail moth 
nests and one cocoon of the promethea moth (Cal- 
losamia promethea). 

William Spiller, Waterville, sent beetles (Tribolium 
confusum) which were found in oat-meal. 

A cecropia cocoon was sent in by J. L. Lowell of Au- 
burn. 

John G. Davis, Surry, sent three egg-clusters of the 
tussock moth. 

Edwin D. Bartlett of Ashland brought to the “Farm- 
ing Special” an apple-tree branch on which were a 
number of Lecanium scales (Eulecanium cerasi- 
fex). 

E. G. Childs of Belgrade sent egg-cluster of tussock 
moth. ; : 

W. E. Ingersoll, Columbia Falls, sent in an egg-clus- 
ter of the white-marked tussock moth (Hemero- 
campa leucostigma), and one of the old tussock 
(Notolophus antiqua). . 

From Mrs. A. V. Plummer, Gorham, a polyphemus 
cocoon. 

F. D. Thurston, Norway, sent an egg-cluster of the 
apple tent caterpillar. 

Received from C. E. Brasier of Guilford a nest and 
egg-cluster of the old tussock moth (Notolophus 
antiqua). 

Received from Mrs. A. V. Plummer, Gorham, a 
cecropia cocoon and two egg-clusters of the apple 
tent caterpillar. 

A nest of spider’s eggs was sent by Mrs. E. W. Beal 
of Greene. 


May 
May 
May 


May 


May 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 


June 
June 


June 


July 


21. 


21. 


REPORT OF STATE ENTOMOLOGIST. 223 


Miss Ethel Thorn, Island Falls, sent in a male water 
beetle (Dytiscus dauricus). 

From Raymond Emerson of Island Falls, a female 
water beetle (Acilius fraternus). 

E. D. Nutting, Hebron Station, sent in egg-clusters 
of the white-marked tussock moth. 

A. E. Varney of Penobscot sent egg-cluster of white- 
marked tussock moth (Hemerocampa leucostig- 
ma). 

From Geo. H. French, “Maine Farmer,’ Augusta, a 
specimen of manure beetle (Aphodius granarius). 

J. W. Manson of Pittsfield sent specimens of the 
apple bud moth larve (Tmetocera ocellana). 

Received from Mrs. A. V. Plummer of Gorham co- 
coon of the cecropia moth. 

D. H. Knowlton of Farmington sent three cecropia 
moth cocoons. 

From H. H. Adams, Belgrade, a cocoon of the cecro- 
pia moth (Samia cecropia). 

Mrs. Annie J. Davis of East Poland sent box of red 
spiders (Tetranychus telarius). 

H. J. Reynolds of Ridlonville sent a goldsmith beetle 
(Cotalpa lanigera). 

Mrs. J. F. Trafton, Fort Fairfield, sent specimen of 
giant water-bug (Belostoma americanum). 

Received from William Miller of Bar Harbor spruce 
buds infested with a species of tortricid moth. 

A specimen of Buprestis lauta was sent in by Mrs. E. 
B. Dunbar, Waterville. 

Dr. B. F. Sturgis, Auburn, sent larva of Euvanessa 
antiopa. 

William Miller of Bar Harbor sent apple borer (Sap- 
erda candida) in mountain ash. 

From S. L. Boardman, Bangor, maple-leaf gall. 

G. S. Pain of Winslow sent in a specimen of cherry- 
tree ugly nest (Archips cerasivorana). 

Received from W. P. Stewart of Waterville larve of 
the mourning cloak butterfly (Euvanessa anti- 
opa). 


Archer M. Clement sent a cherry-tree ugly-nest. 
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B. F. Fernald, Winn, sent in a luna moth (Tropaea 
luna). 

From Mrs. J. F. Trafton of Fort Fairfield, a speci- 
men of giant water-bug (Belostoma americanum). 

A. L. Brann sent a specimen of the cherry-tree ugly 
nest. 

A specimen of the butterfly Euvanessa antiopa was 
sent by C. W. Sedgley of Bowdoinham. 

Geo. E. King of Lamoine sent in specimens of the 
oyster-shell bark-louse, Lepidosaphes ulmi. 

Mr. V. Crockett, Dexter, sent a mourning cloak but- 
terfly (Euvanessa antiopa). 

From Geo. O. Eustis, East Livermore, a mourning 
cloak butterfly. 

A specimen of cherry-tree ugly-nest was sent in by 
A. J. Abbott, West Paris. 

A mourning cloak butterfly was received from R. E. 
Hersom of Lebanon. 

W. S. Withers, Oakland, sent a specimen of the apple 
tent caterpillar. 

Miss Maybelle Haines sent a sphinx moth (Cerato- 
mua amyntor). 

Received from R. D. Leavitt, Auburn, a specimen of 
the apple woolly aphis (Schizoneura lanigera). 
A larva of the mourning cloak butterfly was sent by 

David Campbell of Cherryfield. 

Prof. Roland Thaxter discovered a fungous disease 
(Empusa aulicae), destroying the brown-tail lar- 
ve at Kittery. 

From Mr. Anderson, City Forester, Westbrook, the 
mourning cloak butterfly. 

D. E. White of Columbia sent a cherry-tree ugly-nest 
(Archips cerasivorana). 

Mr. John A. Getchell, Insane Asylum, Augusta, sent 
in a specimen of the apple woolly aphis. 

Larve of the mourning cloak butterfly were received 
from H. A. Farrington of Rockland. 

A specimen of the apple tent caterpillar was sent by 
P. B. Gardiner, Machias. 

E. E. Ham, North Shapleigh, sent larve of mourning 
cloak butterfly. 
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L. C. Bateman of Lewiston sent in larve of the 
mourning cloak butterfly (Euvanessa antiopa). 
Earl Gott, West Penobscot, sent in a mourning-cloak 

butterfly. 

Received from Mr. Ansel Farnham, Waterville, an 
eyed elater (Alaus oculatus). 

Mr. Hersom of Oakland sent in two luna moths. 

An eyed elater was sent in by Mrs. Sara M. Collins, 
Farmington. 

From Ruel K. Wilson of Rangeley, an egg-cluster 
and larva of a geometrid moth (Ennemos margi- 
narius), and larve of the old tussock moth. 

A larva of the luna moth was brought in by Hon. A. 
W. Gilman, Foxcroft. 

Larve and moults of the mourning-cloak butterfly 
were sent by E. W. Rounds of East Baldwin. 

A polyphemus moth was received from Mrs. A. V. 
Plummer of Gorham. 

E. E. Hardy of Farmington sent in larve of the 
hickory tiger moth (Halisidota caryae). 

Three brown-tail moths were sent by Nathaniel 
Hobbs, North Berwick. 

Received from Mrs. H. K. Morrell of Gardiner a 
female brown-tail moth. 

Four male brown-tail moths were sent by Miss Linda 
Thompson, Chelsea. 

D. H. Knowlton of Farmington sent a larva of a 
saw-fly. 

A sphinx moth (Smerinthus jamaicensis) was sent 
by Mrs. D. G. Davis, Danforth. 

L. C. Bateman, Lewiston, sent larve and pupa of 
white-marked tussock moth and eggs of apple tent 
caterpillar. 

Mrs. D. G. Davis of Danforth sent a specimen of the 
black swallow-tail butterfly (Papilio polyxenes). 
Gorham N. Weymouth, Biddeford, sent in one male, 
three females and an egg-cluster of the brown-tail 

moth. 

Two male and two female brown-tail moths were 
sent in by D. H. Hooper of Biddeford. 
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Received from Mrs. Frank Beane, Augusta, a Mon- 
arch butterfly (Anosia plexippus). 

A. L. Reed of North East Harbor sent in the follow- 
ing: Larve of willow saw-fly (Cimbex ameri- 
cana) ; pupe and imago of one of the coccinellidze 
“Lady Birds” (Idilia bipunctata); yellow birch 
plant lice on which were feeding the above “Lady 
Birds.” 

Mrs. H. A. Lewis of Portland sent from Malceroc 
larve of the black swallow-tail butterfly, and eggs 
of silk worm (Bombyx mort). 

Earl Gott of West Penobscot sent in a mourning- 
cloak butterfly and a white-marked tussock moth. 

Miss Rena Hamlin of Sidney sent several larve of 
coccinellidee which hatched into beetles (Chely- 
morpha argus). 

Mrs. A. V. Plummer, Gorham, sent Harvest-fly 
(Cicada tibicen) and larve of juniper saw-fly 
(Nematus ericksonit). 

A. L. Rideout, Intervale, sent in a specimen of 
mourning cloak butterfly (Euvanessa antiopa). 
Mary Deering of Auburn sent eighteen male brown- 

tail moths. 

Julia E. Dyer, South Addison, sent in a mourning- 
cloak butterfly. 

Received from Mrs. A. V. Plummer of Gorham 
larve of swallow-tail butterfly, and a red-humped 
caterpillar (Schizura concinna). 

Mrs. Geo. Dunn, Norway, sent yellow-necked cater- 
pillar (Datana ministra). 

From Henry James of Winthrop, a specimen of the 
fall webworm (Hyphantria cunea). 

Received from Robert Bosworth of West Pembroke 
the following specimens: one cecropia moth, a 
mourning-cloak butterfly, a Great Spangled Fritil- 
lary butterfly (Argynnis cybelle), one Diacrisia 
virgimca, the following beetles: Monohammus 
scutellatus, Picerca tuberculata, Hydrocharis ob- 
tusatus, a species of horn-tailed borer and a wood 
cricket. 
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F. H. Morse of Waterford sent specimens of woolly 
aphis (Schizoneura lanigera). 

From Mrs. T. Arthur, Waterboro, a geometrid larva 
(Cingilia catenaria), which feeds on pine and 
sweet fern. 

William Cooper of Milo sent a red-humped cater- 
pillar. 

A red-humped apple worm and a larva of the tiger 
swallow-tail butterfly (Papilio glaucus turnus), 
were received from Miss Ivie E. Webster, Vassal- 
boro. 

B. F. W. Thorpe of Augusta sent a tussock moth 
caterpillar. 

From C. B. Pinkham of Belgrade, a red-humped 
apple worm. 

A red-humped apple worm was sent by J. W. Good- 
win, Brooks. 

Specimens of gooseberry lice and clear-winged 
sphinx (Hemaris diffinis), were received from 
Miss Gladys Powell of Danforth. 

Specimens of the red-humped apple worm were sent 
by E. L. Fogg, Bingham. 

Charles Stanton of Winthrop sent in a red-humped 
apple worm. 

An io moth caterpillar (Automerts io) was sent in 
by H. F. Maxim, Locke’s Mills. 

Received from G. H. Knowlton, Sangerville, a red- 
humped apple worm and a yellow-necked apple 
worm. 

Miss May V. Ricker, Charlotte, sent a specimen of 
the red-humped apple worm and a white-marked 
tussock caterpillar. 

A specimen of the old tussock caterpillar (Noto- 
lophus antiqua), was sent in by W. B. Maddocks, 
North Ellsworth. 

Robert Nickerson of Brooks sent an egg-cluster of 
tent caterpillar and a cicada or harvest fly (Cicada 
tibicen). 

From Dr. E. H. McCurdy of Bluehill, white-marked 
tussock caterpillars. 
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A red-humped apple worm was received from L. C. 
Bateman, Lewiston. 

W. P. Shurtleff of South Livermore sent a red- 
humped apple worm. 

A female brown-tail moth with egg-cluster was sent 
in by Alex Doyle, Squirrel Island. 

From John D. Craig, Dixmonth, red-humped apple 
worm. 

A red-humped apple worm (Schizura concinna), was 
sent in by Miss Rena Hamlin, Sidney. 

Seth Bessey, Dexter, sent specimens of the red- 
humped and yellow-necked apple worms. 

Specimens of the fall web worm were received from 
Etta C. Robinson of Dexter. 

From Geo. Tilton, Sidney, some red-humped apple 
worms. 

L. B. Seymore, Kent’s Hill, sent a red-humped apple 
worm. 

A red-humped apple worm was sent in by L,. A. 
Stone, Augusta. 

Received from Nelson Rose of Dixfield, a yellow- 
necked apple worm, a cecropia moth, and an io 
emperor moth with cocoon. 

A red-humped apple worm, from F. Lawrence 
Embree, Glendon, by E. E. Ring. 

S. L. Hitchings of Waterville sent from Seal Cove a 
woolly-bear caterpillar, a female white-marked 
tussock moth and a sphinx larva. 

Received from F. H. Loring of Parkman a red- 
humped apple worm, a cocoon containing dip- 
terous parasites, a caterpillar which feeds on the 
oak (Catocala briseis), and a specimen of the 
oyster-shell bark louse (Lepidosaphes ulmt). 

A pair of crane flies (Tipula bella) was sent in by 
I. N. Lapham, Gardiner. 

From the orchard of Geo. Fred Terry, Waterville, 
some red-humped apple worms. 

Dan Berry, Waterville, brought in some red-humped 
apple worms for identification. 

Frank Pease of Waterville sent in a red-humped 
apple worm. 
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Received from Mrs. Jennie H. K. Morrell, Gardiner, 
a woolly bear caterpillar, two io moths and a nest 
of maggots. 

A red-humped apple worm and a tortricid larva were 
sent in by Joseph F. White, Waterville. 

Mr. Leverett Bradley of North East Harbor sent in 
twigs of fir infested with a gall that worked in the 
terminal buds. 

Mrs. V. P. DeCoster, Buckfield, sent in larva of the 
luna moth. 

Master I. Leavitt Newman, East Wilton, sent cocoon 
of the cecropia moth (Samia cecropia). 

Received from Mrs. V. P. Decoster, Buckfield, larva 
of the polyphemus moth. 

FE. E. Hardy, Farmington, sent in the yellow-necked 
apple worm. 

Received from Mrs. L. B. Seymore of Kent’s Hill 
larva of Coccinellide also beetle of same family ; 
specimens of the following butterfles: Anosia 
plexippus, Brenthis myrina, Cercyonts alope, and 
the moth Arctia caia. 

Mrs. V. P. DeCoster of Buckfield sent the following 
insects: Two sphinx moth caterpillars, two 
cecropia caterpillars spinning their cocoons, two 
polyphemus larve, one Papilio glaucus turnus 
larva, one caterpillar of the dagger-moth (A patela 
dactylina), which feeds on the alder. 

A sphinx larva was sent in by A. G. Groover, Wis- 
casset. 

A. Martin of Sabattus sent a brown-tail moth’s egg- 
cluster with the caterpillars hatched. 

A. F. Huchens, York Village, sent a hickory gall. 

Received from Earl B. Gott of West Penobscot a 

-hickory tiger caterpillar and an unknown cocoon. 

W.-H. Keith of North Monmouth sent a red-humped 
apple worm. | 

The following insects were received from Alvah L. 
Reed, North East Harbor: A_ yellow-necked 
apple worm (Datana ministra), a red-humped 
apple worm (Schizura concinna), saw-fly larve, 
red-humped apple worm parasitized by E-rorista 
chelonia, and a nest of the fall web-worm. 
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A cocoon of the lappet moth (Tolype vellida) was 
sent in by J. W. Penney of Belgrade. 

Received from R. H. Coombs, Belfast, the following 
insects: One red-humped apple worm, woolly- 
bear caterpillar (Arctia), a cluster of white- 
marked tussock’s eggs, and specimens of the 
oyster-shell bark louse on apple. 

O. H. Leavitt of Manchester, N. H., sent larve of 
a fly that works in the sunflower stalk. 

Geometrid larvae (Ennomos magnarius) which feed 
on apple were sent in by Mrs. Amos Putman of 
Houlton. 

Received from Capt. H. L. Spinney, Seguin Light, 
larve of Papilio polyxenes, woolly-bear cater- 
pillars and hickory tiger caterpillars. 

A red-humped apple worm, a yellow-necked apple 
worm and a cocoon of the hickory tiger moth were 
received from H. E. Wood, West Penobscot. 

Miss Elsie Craven, Hartley Cottage, Biddeford Pool, 
sent larve of the following insects: Polyphemus 
moth (Telea polyphemus), red-humped apple 
worm (Schizura concinna), swallow-tail butterfly 
(Papilio polyxenes), and one of the slug cater- 
pillars. 

Caterpillar and pupa of the tiger swallow-tail 
(Papilio glaucus turnus), were sent by Miss Venia 
White Abbott, Columbia. 

Maple horn-tail borer (Tremex columba) was sent 
in by: S$: Wes Garr: 

S. L. Boardman of Bangor sent a specimen of the 
large water beetle (Dytiscus dauricus). 

Miss Venia White Abbott of Columbia sent a tiger 
swallow-tail butterfly. 

Received from Miss Emma Wilson of Wayne larve 
of two of the tiger moths (Halisidota tessellaris) 
and (H. cary@), specimens of the woolly-bear and 
ege-clusters of the tent caterpillar (Malacosoma 
americana). 

Specimens of lice on potato vines were sent in’ by 
Millard H. Wiswell, East Machias. 
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A specimen of the yellow-necked apple worm was 
sent in by Mrs. E. M. Strout, Empire. 

From John G. Davis, Surry, a woolly-bear caterpillar. 

Received from Mrs. Verna B. Allen, Turner, the 
following insects: Red-humped apple worm, 
woolly-bear caterpillar and pupa. 

The red-humped apple worm (Schizura concinna) 
and parasitic pup cases of same were sent in by 
H. Beal, Anson. The parasites were E-rorista 
cheloma. : 

From F. L. Gordon of Garland, specimen of old 
tussock (Notolophus antiqua). 

J. G. Davis of Surry sent in a box of maia moths 
(Hemileuca maia). 

Received from Chas. R. Coombs, Belfast, specimens 
of the catocala moths (Catocala relicta) and 
(Catocala concumbens). 

L. P. Breadeen of Andover sent in empty pupe 
cases of parasitized red-humped apple worms. 
The parasites were Exorista chelomia. 

Received specimens of tree-hoppers (Euchenopa 
binotata) with fresh egg-masses from Norway. 
An ash sphinx larva (Sphinx chersis) was sent by 

Enoch Keirstead, Fairfield Center. 

J. O. Johnson, Liberty, sent two cocoons of the 
cecropia moth (Samia cecropia). 

Two cocoons of the cecropia moth were received 
from D. H. Knowlton of Farmington. 

A cocoon of the cecropia moth was sent by C. L. P. 
Handy, Albion. 


John G. Davis of Surry sent specimens of the maia 


moth (Hemileuca maia). 

Received from H. W. Jewell of Farmington three 
dragon flies and two goldsmith beetles (Cotalpa 
lanigera). 

Miss Linda Thompson, Chelsea, sent caterpillars of 
the hickory tiger moth, larva of small saw-fly and 
larva of an unknown moth. 

A cecropia cocoon was sent in by Mrs. G. B. Denni- 
son, Phillips. 
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Two cecropia cocoons were received from Morrill 
F, Luce, Anson. 

Willard F. Overlock of Razorville sent in a cecro- 
pia cocoon. 

From E. L. White, Bowdoinham, a_ cecropia 
cocoon. 

Robert McCleary, West Farmington, sent in two 
cecropia cocoons. 

A cecropia cocoon and a white-marked tussock 
moth (Hemerocampa leucostigma) were received 
from Miss Rena P. Noyes, Wilton. 

A cecropia cocoon parasitized by dipterous larve 

_ (Frontina frenchii) was sent in by Miss Mildred 
Wilkins, Notch. 

Miss Ida M. Pierce of Lincolnville sent a cecropia 
cocoon and some caterpillars of Datana intiger- 
rima. 

Capt. E. E. Philbrook, Portland, reported a small 
wild apple tree infested with woolly aphis 
(Schizoneura lanigera) on road from Arrowsic 
to Georgetown, in the town of Georgetown. The 
tree was destroyed. 

EK. C. Moody, York Village, sent egg-cluster of a 
species of spider. 

Received from Mrs. H. A. Lewis, Portland, cater- 
pillars of the “Eight Spotted Forester” (Alypia 
octomaculata). 

Egeg-clusters of the forest tent moth (Malacosoma 
disstria) were sent by John G. Davis of Surry. 
From John G. Davis of Surry, a brown-tail moth’s 

nest. 

Received from Miss Emma M. Davis, Crowley’s 
Junction, Lewiston, a cecropia cocoon and a nest 
of the brown-tail moth (Euproctis chrysorrhoea). 

Two male moths were received from J. E. Gross, 
Orland. 

A cecropia cocoon was sent in by J. G. Davis, Surry. 

Arthur B. Briggs of Canton sent nest of spider’s 


eggs. 
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Dec. 1. A cecropia cocoon and a polyphemus cocoon (Telea 
polyphemus) were sent in by A: L. Richards, New 
Gloucester. 

Dec. 5. Received from H. W. Moody of Waldoboro a 
‘cecropia moth cocoon, a brown-tail moth’s nest 
and an egg-cluster of the white-marked tussock 
moth. 

Dec. 6. E. M. Sadler of Brunswick sent from Dorchester, 
Mass., three cocoons of a new Japanese moth 
(Ciaidocampa flavescens) lately imported. 

“Dec. 6. F. S$. Jackson, South Paris, sent a brown-tail nest. 

Dec. 10. Capt. E. E. Philbrook, Portland, sent twenty-two 
egg-clusters of the gipsy moth (Porthetria dispar), 
collected for educational purposes. 

Dec. 10. A cecropia cocoon was sent in by J. E. Ridlon, 

Bonny Eagle. 

Dec. 12. A cecropia cocoon on pine was received from Thom- 
as A. Johnston, South Paris. 

Dec. 12. Three alder caterpillars (Apatela dactylina) which 
had been parasitized by Rhogas intermedius, were 
sent in by Ross L. Looke, Jonesboro. 

Dec. 13. Frank Lowell, Farmingdale, sent a scale insect on 
orange tree (Coccus hesperidum). 

Dec. 27. Hiram Kelly Morrell of Gardiner sent 1n a goldsmith 
beetle (Cotalpa lanigera) for identification. 


GRANGE INTEREST IN THE WORK. 


At the beginning of the year it was thought advisable, on 
account of the liability of the spread of the brown-tail moth and 
the advent of the gipsy moth into uninfested sections of the state, 
to see what could be done to arouse an interest in entomological 
work among the granges throughout the state. A circular letter, 
together with instructions for collecting and preserving the dif- 
ferent insects was sent to the secretary of each grange in the 
state, the object being to disseminate information so that the 
members could come to know the different stages in the life his- 
tories of many of our most destructive insects. In the circular 
letter it was recommended that each grange appoint a commit- 
‘tee of three to have the work in charge; specimens to be brought 
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in and arranged for a permanent collection for future use. In- 
formation was given so that one could learn to recognize the 
beneficial from the injurious. 

Premiums were offered by the State Grange and the three 
state fairs for collections of injurious insects exhibited by the 
different granges in the state. Quite a number of granges ap- 
pointed their committees and did some work, but only a few 
made collections to exhibit. Bangor Grange took first at Ban- 
gor, second at Waterville and third at Lewiston. Chelsea Grange 
took first at State Grange, first at Lewiston and first at Water- 
ville. Turner Grange took second at State Grange and second 
at Lewiston. These exhibits were very creditable to the granges 
making them, and it is strongly recommended that all subordi- 
nate granges in the State profit by the example set by the above 
named granges. 

It would be well for each grange to devote one meeting in 
the spring or summer and one in the fall or winter to the subject 
of injurious insects. The department stands ready to impart 
any information along these lines that may be called for. Col- 
lections of moths and butterflies; all kinds of grasshoppers; leaf 
eating beetles ; borers, like apple, maple, pine, etc.: snap beetles; 

all kinds of leaf eating caterpillars and cut worms, wire worms, 
etc., could be made without any danger of destroying any of the 
farmer’s friends. 

The following is a brief outline of the different orders of in- 
sect life, which is given here for the benefit of those who may 
wish to begin the study of Entomology in a general way. 

The several orders are :— 


1. Neuroptera (Nerve wing) dragon flies, ete. Beneficial. 
Orthoptera (Straight wing) grasshoppers. Injurious. 
3. Hemiptera (Half wing) bugs and plant lice. Injurious. 


Borers. 
Injurious . } Snap beetles, ete. 
“June bugs’’. 


GS 


4. Coleoptera (Sheath wing) beetles ...4 
| Tiger beetles. 
Beneficial } ‘‘Lady bugs’’, ete. 
L Scavengers. 


. Scavengers. 
{ Beneficial Syrpbus flies, etc. 
5. Diptera (Two Wing) flies, mosquitos, etc. 4 


| Injurious ; { Railroad worm. 


/ Mosquitos, ete. 
6. Lepidoptera (Sealy wing) butterflies and moths. Injurious. 


7 Hymenoptera (Membrane wing) | Beneficial, Honey bee, ete. 
bees, hornets, saw-flies, etc. Injurious, Saw-fly, ete. 
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With the above outline a grange committee of three wide- 
awake members could collect and arrange an exhibit that would 
be of great benefit to the grange. Bulletins on injurious insects 
can be produced free of charge from the Agricultural Depart- 
ment at Washington, also from the Experiment Stations in many 
of the different states. By means of the above at least two pro- 
grams a year could be arranged with very profitable results. 


Reports FRoM GRANGE SECRETARIES. 


In the fall blanks were sent out to the Secretaries of the subor- 
dinate granges in the state asking for information in regard to 
the prevalence of some of our more common insects during the 
season of 1906. 

From these reports I compile the following, as selected from 
returns sent in from each county : — 


ANDROSCOGGIN COUNTY. 

Danville Junction Grange, Auburn, reported by Annie M. 
Arris. 

Tent caterpillars more numerous than usual; Colorado potato 
beetles usual number; rose chafers very abundant; codling 
moths about as usual; railroad worms very abundant in fall 
fruit; cabbage worms and currant worms very common; grass- 
hoppers plentiful. 

Stephens Mills Grange, Auburn, reported by Willard Carver. 

Cut worms were quite plentiful, white grubs were so abundant 
that whole beds of strawberries were ruined. 

Excelsior Grange, Poland, reported by Mrs. C. G. Russell. 

Potato beetles abundant, also tent caterpillars; grasshoppers 
were more abundant than usual. 


AROOSTOOK COUNTY. 


Island Falls Grange, reported by Edna H. Leavitt. 

Cut worms quite troublesome ; potato beetles, cabbage worms, 
currant worms and horn flies plentiful. 

Monticello Grange, reported by C. C. Melvin. 

Potato beetles and cabbage worms were very numerous and 
were so hard to get rid of “Bug Death” had to be used twice. 
Horn flies were very plentiful. 
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New Sweden Grange, reported by C. A. Landfors. 

The potato beetle showed an increase; cabbage worms, cut 
worms, codling moths and currant worms were about as usual, 
but not very troublesome. 


CUMBERLAND COUNTY. 


Lakeside Grange, Harrison, reported by J. Arthur Chad- 
bourne. 

Potato beetles, codling moths and cabbage worms were more 
troublesome than usual; grasshoppers more abundant; red- 
humped and yellow-necked apple-worms increasing each year ; 
mosquitoes less than usual. 

New Gloucester Grange, reported by Mrs. Mabel J. True. 

Cut worms, tent caterpillars, and potato beetles were abun- 
dant ; the codling moth was not as common as usual; mosquitoes 
many ; railroad worms were abundant. 

Maple Grove Grange, Sebago, reported by E. M. Douglass. 

Potato beetles plentiful; currant worms, cabbage worms and 
railroad worms very abundant; mosquitoes very few. 


FRANKLIN COUNTY. 


Webb River Grange, Carthage, reported by E. H. Staples. 

Tent caterpillars and potato beetles abundant; codling moths 
and railroad worms scarce; grasshoppers and mosquitoes plenti- 
ful. 

Framington Grange, reported by Clarence McCully. 

Railroad worms very plentiful; red-humped and _ yellow- 
necked apple-worms more abundant than usual. 

Aurora Grange, Strong, reported by Dana W. Sweet. 

Tent caterpillars about the same as usual; striped cucumber 
beetles not as many as usual; potato beetles, rose chafers, flea 
beetles and codling moths very plentiful; cabbage worms, cur- 
rant worms and railroad worms not many; horn flies abundant; 
mosquitoes many. 

HANCOCK COUNTY. 

Brookline Grange, reported by Rodney L,. Allen. 

Cut worms were plentiful; potato beetles many and increas- 
ing; codling moths few; mosquitoes many. 

Alamoosook Grange, Orland, reported by J. E. Gross. 
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Cut worms, tent caterpillars, potato beetles, grasshoppers and 
mosquitoes were plentiful. 


KENNEBEC COUNTY. 

Capital Grange, Augusta, reported by G. A. Yeaton. 

Cut worms, tent caterpillars, potato beetles, codling moths, 
railroad worms, grasshoppers, red-humped apple-worms and 
mosquitoes abundant. 

Pittston Grange, reported by Mrs. Mary J. Ripley. 

Cut worms, railroad worms and grasshoppers were abundant ; 
potato beetles, cabbage worms and mosquitoes very abundant. 

Readfield Grange, reported by W. G. Linton. 

Cut worms, potato beetles, codling moths, railroad worms, 
grasshoppers and mosquitoes abundant. 


KNOX COUNTY. 


Georges Valley Grange, Appleton, reported by J. F. Taylor. 

Cut worms very plentiful; tent caterpillars, potato beetles 
numerous ; the railroad worm is the worst pest we have; yellow- 
necked apple worms and mosquitoes numerous. 

Seven Tree Grange, Union, reported by E. L. Daggett. 

Tent caterpillars, potato beetles, railroad worms, grasshoppers, 
red-humped and yellow-necked apple worms and mosquitoes 
abundant; codling moth more than for years. I find more 
brown-tail moth nests than ever before. 

Highland Grange, Warren, reported by A. T. Starrett. 

White grubs, potato beetles, railroad worms, grasshoppers, 
red-humped apple worms and mosquitoes were abundant; tent 
caterpillars many but decreasing. 


LINCOLN COUNTY. 

Seaside Grange, Bristol, reported by E. J. Ervine. 

Tent caterpillars, cucumber beetles, currant worms, fall web 
worms, potato beetles, railroad worms and mosquitoes were 
abundant; cut worms, codling moths and onion flies few. 

Eastern River Grange, Dresden, reported by G. S. Bailey. 

Cut worms, tent caterpillars, potato beetles, black squash bugs, 
railroad worms, onion flies, currant worms and codling moths 
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plentiful; grasshoppers few ; red-humped and yellow-necked ap- 
ple worms plentiful; mosquitoes abundant. 

Nobleboro Grange, reported by J. A. Perkins. 

Tent caterpillars, cucumber beetles, potato beetles, railroad 
worms, mosquitoes and grasshoppers numerous; cut worms and 
cabbage worms many. 

OXFORD COUNTY. 


Mt. Cutler Grange, Hiram, reported by Albert G. Stearns. 

Cut worms, tent caterpillars, potato beetles, rose chafers, black 
squash bugs, currant worms, railroad worms, grasshoppers and 
mosquitoes abundant ; white grub very abundant. 

Oxford Grange, reported by Bertie M. Phillips. 

Cut worms, white grubs, potato beetles, cabbage worms, 
white-marked tussock caterpillars, grasshoppers and mosquitoes 
were abundant; tent caterpillars, striped cucumber beetles, cur- 
rant worms, red-humped apple worms and fall web-worms few. 

Lone Mountain Grange, Andover, reported by B. A. Cushman. 

Tent caterpillars, white grubs, potato beetles, codling moths, 
currant worms, railroad worms and mosquitoes abundant; cut 
worms and red-humped apple worms few. 


PENOBSCOT COUNTY. 


Dexter Grange, reported by A. A. Eastman. 

Cut worms, tent caterpillars, rose chafers, codling moths, rail- 
road worms, onion flies, red-humped and yellow-necked apple 
worms on the increase ; potato beetles, currant worms, horn flies 
and mosquitoes abundant. 

North Newport Grange, Newport, reported by B. A. Patten. 

White grubs, potato beetles, railroad worms, horn flies and 
grasshoppers were abundant; tent caterpillars, striped cucumber 
beetles, codling moths and currant worms few. 

Orono Grange, reported by Miss Edith M. Patch by request 
of the grange. 

Apple bud moths, tent caterpillars, striped cucumber beetles, 
potato beetles, flea beetles, fall web worms and spiny elm leaf 
caterpillars abundant; white grubs, codling moths, railroad 
worms, red-humped and yellow-necked apple worms and white- 
marked tussocks some; rose chafers scarce. 
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PISCATAQUIS COUNTY. 

Resolute Grange, Brownville, reported by Mrs. Ellen B. Pres- 
cott. 

Tent caterpillars and grasshoppers were few; potato beetles, 
rose chafers, currant worms, railroad worms and horn flies 
abundant. Fameuse apples destroyed by the apple scab. 

South Dover Grange, reported by Mrs. B. S. Ayer. 

Cut worms, tent caterpillars, white grubs, grasshoppers, red- 
humped and yellow-necked apple worms, fall web worms, spiny 
elm leaf caterpillars and mosquitoes scarce; potato beetles; cab- 
bage worms and currant worms abundant. 

Juanita Grange, Monson, reported by Mrs. Geanie M. Sher- 
burne. 

Cut worms, tent caterpillars, white grubs, potato beetles, cab- 
bage worms, railroad worms and mosquitoes abundant; grass- 
hoppers, red-humped and yellow-necked apple worms, white 
marked tussocks, fall web worms and spiny elm leaf caterpil- 
lars scarce. 


SAGADAHOC COUNTY. 


Sagadahoc Grange, Bowdoin, reported by Mary E. Cornish. 

Apple bud moths, tent caterpillars, rose chafers, black squash 
bugs, horn flies and fall web worms were scarce; cut worms, 
white grubs, cabbage worms, currant worms, railroad worms, 
red-humped apple worms many. 

Dromore Grange, Phippsburg, reported by J. F. Upton. 

Cut worms, tent caterpillars, striped cucumber beetles, potato 
beetles, cabbage worms, currant worms, horn flies, plant lice and 
mosquitoes were abundant; railroad worms, some; fall web 
worms and grasshoppers few. 

. Enterprise Grange, Richmond, reported by E. W. Libby. 

Apple bud moths, black squash bugs, railroad worms, onion 
flies, plant lice, red-humped and_ yellow-necked apple worms 
and spiny elm leaf caterpillars scarce; cut worms, tent 
caterpillars, white grubs, striped cucumber beetles, potato beetles, 
flea beetles, cabbage worms, currant worms, horn flies, grasshop- 
pers and mosquitoes were abundant. 
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SOMERSET COUNTY. 

3righton Grange, reported by E. A. Decker. 

Striped cucumber beetles, potato beetles, cabbage worms, cur- 
rant worms, horn flies and yellow-necked apple worms were 
abundant ; tent caterpillars, white grubs and grasshoppers few. 

Victor Grange, Fairfield, reported by Henry T. Choat. 

Apple bud moths, cut worms, cucumber beetles and yellow- 
necked apple worms few; tent caterpillars, potato beetles, codling 
moths, cabbage worms, currant worms, railroad worms, horn 
flies, red-humped apple worms, mosquitoes and grasshoppers 
abundant. 

Pittsfield Grange, reported by Edith W. Phinney. 

Cut worms, white grubs and black squash bugs few; apple 
bud moths, tent caterpillars, striped cucumber beetles, flea beet- 
les, rose chafers, potato beetles, codling moths, cabbage worms, 
currant worms, railroad worms, horn flies, plant lice, red-hump- 


ed and yellow-necked apple worms, mosquitoes and grasshop- 
pers abundant. 


. 


WALDO COUNTY. 

Sheepscot Lake Grange, Palermo, reported by Mrs. Violet 
Lenfest. 

Cut worms, tent caterpillars abundant; red-humped and yel- 
low-necked apple worms, fall web worms and_ grass- 
hoppers few; potato beetles, rose chafers, codling moths, cab- 
bage worms, currant worms, railroad worms, horn flies and mos- 
quitoes abundant. 

Granite Grange, Searsport, reported by E. Winifred Mathews. 

Tent caterpillars, white grubs, striped cucumber beetles, potato 
beetles, cabbage worms, railroad worms, onion flies and mos- 
quitoes many; apple bud moths, cut worms, black squash bugs, 
currant worms and plant lice few. 

Frederick Ritchie Grange, Waldo, reported by C. A. Levan- 
seller. 

Apple bud moths, potato beetles, railroad worms, horn flies, 
mosquitoes and grasshoppers abundant; tent caterpillars, flea 
beetles and cabbage worms few; cut worms scarce. 
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WASHINGTON COUNTY. 

Charlotte Grange, reported by Miss Nellie E. Fisher. 

Apple bud moths, cut worms, tent caterpillars, white grubs, 
potato beetles, flea beetles, cabbage worms, currant worms, rail- 
toad worms, horn flies, mosquitoes, grasshoppers, red-humped 
and yellow-necked apple worms, fall web worms and 
spiny elm leaf caterpillars abundant; striped cucumber beetles, 
rose chafers, black squash bugs, codling moths, onion flies, plant 
lice and white-marked tussocks scarce. 

Columbia Grange, reported by Harrison Smith. 

Cut worms, tent caterpillars, white grubs, striped cucumber 
beetles, black squash bugs, cabbage worms, horn flies, mosquitoes 
and grasshoppers abundant. 

Princeton Grange, reported by Ervin R. Sprague. 

Apple bud moths, cut worms and grasshoppers few; tent cat- 
erpillars, potato beetles, cabbage worms, currant worms, horn 
flies and mosquitoes abundant. 


YORK COUNTY. 

Buxton Grange, reported by Chas. A. Moulton. 

Tent caterpillars few; white grubs, rose chafers, cucumber 
beetles, cabbage worms, potato beetles, railroad worms, grass- 
hoppers, plant lice, onion flies and red-humped apple worms 
some. 

Maplewood Grange, Parsonsville, reported by Luther E. San- 
born. 

Apple bud moths, potato beetles, rose chafers, flea beetles, cod- 
ling moths, cabbage worms, railroad worms and fall web worms 
abundant; black squash bugs, cut worms, tent caterpillars, cu- 
cumber beetles, grasshoppers and mourning cloak butterflies few. 

Wells Grange, reported by Chas. F. Spiller. 

Cut worms, white grubs, cucumber beetles, potato beetles, rose 
chafers, cabbage worms, currant worms and grasshoppers abun- 
dant; tent caterpillars and onion flies few. 

Respectfully submitted, 
fp. HT CHINGS, 


State Entomologist. 
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EXTRACTS FROM CATTLE COMMISSIONERS’ 
REPORT 


We herewith submit the report of the Cattle Commissioners 
for the two years commencing Dec. 1904 and ending Dec. I, 
1906, containing our accounts of cattle, horses and sheep con- 
demned and destroyed under the provisions of the law of 1887, 
chapter 19, relating to contagious diseases among cattle, horses 
and sheep, and as amended in 1808, and also the new law, passed 
by the Legislature in 1905, relating to pure blood cattle. 

During the two years there have been condemned and de- 
stroyed by your commission as follows: 


Cattle. Horses. Totals. | Sheep 
ICTS oooedebaocdecponoaccobaddgoenneuoduadc 626 81 707 
IED nqoboadao0s600dos0 Dan oT Iada.OCaLOOTNOS 970 47 1,017 381 
BOLE  minoonncnooons000n oboaDeTanane 1,596 128 1,724 381 


AVERAGE COST FOR THE YEAR 1905. 


Cattle and horses including all expenses, $35.25; condemning 
and destroying, including all expenses, $12.07; owner received 
per animal, $23.18. 


AVERAGE COST FOR THE YEAR 1900. 


Cattle and. horses, including all expenses, $35.77; condemning 
and destroying, including all expenses, $12.17; owner received 
per animal, $23.60; amount of business done during the two 
years, paid for, $32,488.02 ; amount of business done during the 
two years, not paid for, $28,814.77. 

Total amount of business done during the two years, 
$61,302.70. 
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List of items for the deficiency of 1904 can be found in the 
1904 report. 

During the years 1903 and 1904 the cattle cost the state an 
average of $33.98, including all expenses. It cost an average 
to condemn and destroy, including all expenses, $11.91 ; the own- 
ers received an average of $22.07. 

During the years of 1905 and 1906, under the same condi- 
tions, cattle cost $35.48 each. It cost to condemn and destroy, 
including all expenses of testing 935 pure blood cattle under the 
new law and all other expenses pertaining to the business, an 
average of $12.14; the owners received upon an average, for 
each animal, $23.34. 

More work has been done by the commissioners and more 
money expended during the last two years than any other two 
years within the history of the board. And it is the duty of the 
commissioners to show why more work has been done and more 
money expended. 

The custom previous to 1904 in relation to pure blood cattle 
being brought into the state for breeding purposes, was for 
the commissioners to grant permits upon the tests made by the 
veterinarians in the state where the cattle were bought. The 
commissioners discovered by destroying several large herds 
that the disease was traced back to some animal that had been 
brought in from another state, and used in the herd for breed- 
ing purposes; sometimes it would be a male and sometimes a 
female. This condition of things was reported by the commis- 
sioners to the agricultural committee two years ago, and they 
thought advisable to pass a law whereby all pure blood cattle 
brought into Maine from another state should be tested by order 
of the Maine commissioners within thirty days after arrival, and 
also all pure blood cattle sold within the state should be tested 
before delivery. 

The commissioners had no way of knowing what the expense 
of this new law would be, but the legislature appropriated about 
three thousand dollars more than the commissioners expended 
in the two years previous, which brought the appropriation up to 
thirty thousand dollars, for the two succeeding years, 1905 and 
1906. The first year the law was in force we condemned twenty- 
three cattle and the last year, seven, that were brought into the 
state for breeding purposes. These cattle were destroyed with- 
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out an appraisal, being a total loss to the owners, on account of 
the law prohibiting an appraisal upon any animal until it had 
been owned in the state three years. The record shows that this 
law has put a check upon diseased animals being shipped into 
the state for breeding purposes, and in the opinion of the com- 
missioners has made a decided improvement in this line. 

The records show that before the new law was passed, the 
commissioners’ work was confined practically to grade herds 
where only about six per cent were found diseased, practically 
leaving the pure blood herds uninvestigated, where twenty per 
cent. have been found diseased by enforcing the new law. Now 
it would not be fair to claim that the new law is responsible for 
the total number of one hundred and ninety cattle condemned 
since its enactment, because there probably would have been 
some found had it not been for the new law, just how many we 
cannot tell, but.it would be a fair estimate to claim that it has 
caused the condemning of at least one hundred and thirty that 
we would not have had to pay for had there been no new law. 
These cattle cost the state nearly fifty dollars each, which will 
account for sixty-five hundred dollars ($6500.00) and the esti- 
mated extra expense will be at least thirty-five hundred dollars 
($3500.00) making a total of ten thousand dollars ($10,000.0v) 
and this will account for so much of the extra amount expended 
by the commissioners this last year. 

The second section of the new law has brought us in contact 
with nearly all of the pure blood herds in the state. This pro- 
vided that all pure blood cattle shall be tested when a sale is 
made, before delivery. When the law was first put into opera- 
tion we would send out veterinarians to test just the animal that 
had been sold and often would be obliged to send veterinarians 
to the same herd once and often twice in the same month. This 
we found to be very expensive and we commenced to explain 
to the owners of the herd whenever they applied to have one or 
two tested, that we could test the whole herd for nearly the same 
expense that we could test one for, and advised them to have 
their whole herd tested, as it would be far less trouble to them, 
as we could guarantee to them that they could sell at any time 
up to the time limit of the law, by simply sending to us the cer- 
tificate of the sale. This rule worked satisfactorily to both the 
commissioners and the owners and has caused the testing of nine 
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hundred and thirty-five pure blood cattle, out of which one hun- 
dred and sixty have been found diseased and destroyed out of 
one hundred and thirty-six Maine herds, and thirty out of for- 
eign herds. Total, one hundred and ninety. 

About March first\of this year the Portland Board of Health 
called the attention of the commissioners to the health of the 
herds‘then supplying Portland with milk and cream. They com- 
plained somewhat, by saying they did not think the herds sup- 
plying Portland with milk had received the attention they should 
have received within the last few years. They were told by 
the commissioners that Portland had ‘been treated the same as 
all the other sections of the State. They always answered to all 
applications made and took care of all animals found diseased, 
but had never used arbitrary methods and had never ordered 
the testing of any herds furnishing milk to Portland or any. 
other city in the State, and that the appropriation made by the 
last legislature was entirely exhausted and it would be a hard- 
ship to the farmers, if any amount of cattle were found to be 
diseased, to wait until the next legislative meeting for their pay. 
The Board seemed to be fair in the matter, yet they were per- 
sistent and claimed that they had good reasons to believe that 
there was more or less milk sold that was produced from tuber- 
culous cows. And in order to justify their claim we take the 
liberty to publish that part of their 1906 report relating to the 
Bureau of Milk Inspection. 

“Tt is well recognized that milk is a universal article of food, 
the chief and most necessary and most perfect food for children. 
It is often the dirtiest of foods, and when it comes from dis- 
eased animals, contaminated by barnyard filth and street dust, 
and distributed in unclean cans or bottles, no process of filtra- 
tion, pasteurization or sterilization can possibly make it a fit food 
for infants or sick persons. There is no sanitary problem of 
greater magnitude than the proper control and improvements 
of the production and sale of milk. 

“In January, 1906, the Board of Health took entire charge 
of the Bureau of Milk Inspection and elected Edgar F. Sweet 
milk inspector. 

“The work of this department had not been very satisfactory. 
It was found-that there was no system in use which would ade- 
quately show the work of this department, or by which the pro- 
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gress made in improving the milk supply could be demonstrated. 
A new system was inaugurated, the milk inspector’s office was 
equipped with apparatus approved by the State Dairy Inspect- 
or, and all of the tubes and testing apparatus duly inspected by 
the State experts and put in first-class condition. 

“On making a careful analysis of the situation the Board 
decided to begin its work in attempting to improve: the milk 
sold in this city by getting at the source of supply and making 
a thorough inspection of all cows and dairies. As a preliminary 
step the Board secured the consent of the owners of three herds 
of cattle in the vicinity of Portland and had these cattle tested 
with tuberculin applied by a veterinarian recommended by the 
Board of Cattle Commissioners. 

“There were twenty-seven cows in these three herds, and 
of this number five were reported diseased. On being killed 
‘these animals were found to be badly affected with tuberculosis. 
The situation seemed to warrant a further investigation, and 
with the consent of the owners, the Board continued testing 
cows for tuberculosis. The percentage of diseased cows rap- 
idly increased as the work went on, until it reached sixteen and 
a half per cent. The Board then decided to require all dealers 
in milk to show a clean bill of health for their animals before 
they were given a license or allowed to continue the sale of milk 
in Portland. The following notice was ordered sent to all milk 
dealers in Portland: 

“Notice is hereby given to the dealers in milk in the city 
of Portland that the Board of Health of said city requires (in 
compliance with the rules and regulations relating to the sale of 
milk within the city of Portland, Maine, approved by Thomas H. 
Haskell, Associate Justice of the Supreme Judicial Court, June 
29, 1897), that all milk and cream sold or offered for sale within 
the city limits on and after June 10 A. D. 1906, shall come from 
cows which have been examined by the tuberculin test for tuber- 
culosis, applied by some veterinarian, approved by said Board, 
and a certificate of such examination, giving the name and resi- 
dence of the owner or keeper of the cow or cows, and a descrip- 
tion sufficient for identification, and the place and conditions as. 
to the food and drink furnished such cow, and showing that such 
cow is healthy and free from disease, shall have been filed with 
the Secretary of the Board. 
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““And notice is further given that the license of all milk 
dealers in the city of Portland having expired by limitation 
on the first day of May, A. D. 1906, no license will be recom- 
mended by said Board of Health to any dealer in milk in said 
city who has not complied with the above regulations. 

‘Attention is called to the provisions of the by-laws of the 
Board of Health relating to the sale of milk which provides 
that any violation of said by-laws by any person or corporation 
shall be deemed a misdemeanor, and upon conviction thereof 
such person or corporation shall be punished by a fine of not 
more than fifty dollars. 

“*Attention is further called to Section 4 of the “Ordinance 
Relating to Milk,’ which provides that any man who has in 
his possession milk intended for sale, and who attempts to sell 
this milk without having been licensed to do so, shall for the 
first offense be punished by a fine not exceeding twenty dollars 
and for a subsequent offense, by a fine not exceeding fifty dol- 
lars. 

“On June tenth, those milk dealers who have complied with 
the requirements of the Board of Health will be recommended 
for a license and granted a clean bill of health, and until that 
date no certificate of health, in addition to those already issuea, 
will be issued any milk dealer in the city. 


CHARLES M. LEIGHTON, M. D., 
WALTER: BS lObrHS Me = 
HARRY M. BIGELOW, 

Board of Health.” 


The report shows the authority vested in the Board of Health, 
not only of the city of Portland, but all other municipalities of 
the State, and it would make no difference with their law or 
their duties whether there was a cattle commission or not, or 
whether the State appropriated money to pay fo1 animals found 
to be diseased or not. They have a right by law to demand 
that all food products shall be above suspicion as far as health- 
fulness and purity are concerned. 

Portland is the largest city in the State, claiming nearly sixty 
thousand population, and it requires at least six thousand cows 
to supply the market with milk and cream, supplied principally 
from three counties, namely, Cumberland, York and Oxford; a 
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small amount comes in from New Hampshire over the Boston & 
Maine Railroad, and quite a good cream supply from the Solon 
Creamery, Somerset county. There was no general complaint 
made by the farmers against the test. They did complain, how- 
ever, that they had to wait so long for their pay and on account 
of the extra expense of paying for testing the healthy animals, 
claiming that they did not receive enough for their milk and 
cream to justify it. The commissioners were satisfied of the 
fact and set themselves to work among the dealers and produ- 
cers to raise the price, and succeeded in raising the price of milk 
one cent per quart and butter fat two cents per pound. It re- 
quires at least twenty thousand quarts of milk per day to supply 
the market, which would make two hundred dollars per day 
more to the farmers and seventy-three thousand dollars per 
year. Now this is a large sum of money for the consumers to 
pay for the purpose of having pure and healthful milk, yet we 
have no complaint and good feeling seems to prevail among the 
dealers, consumers and producers. ‘The records show that five 
thousand one hundred and thirty cows have been tested for the 
Portland milk and cream supply, and up to date there have been 
three hundred and ten cows condemned and destroyed, or about 
six per cent, costing the State approximately seven thousand 
and seven hundred dollars, making the total expense for the 
investigation very nearly ten thousand two hundred dollars. 
Now when we take into account the seventy-three thousand dol- 
lars per year rise on the products, it does not seem to be a very 
bad investment. 

Then, again, it is a good advertisement for our Maine dairy 
producers. In the early spring Mr. Keating, the British consul, 
was making inquiry in regard to the healthfulness of our Maine 
dairy herds and remarked to one of the members of the Board 
of Health that it would be very gratifying to him to be able to 
report to his government that Maine was making every effort 
to keep her dairy herds free from tuberculosis, and her dairy 
products were yet free from suspicion. 

Your commissioners have received from the Bureau of Ani- 
mal Industry at Washington twenty-seven hundred doses of 
tuberculin free, on condition that a duplicate test shall be sent 
back to the department in order that our government may know 
what action Maine is taking in suppressing tuberculosis, and we 
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indirectly understand that the work that has been done at Port- 
land is very satisfactory to the Bureau of Animal Industry at 
Washington and this will have an influence in holding, if not 
raising, the reputation of Maine dairy products. We should 
always bear in mind that a good price for a good article is far 
more profitable than a low price for a poor article. 

Tuberculous cattle are not all sick, and it should not be under- 
stood that way, and there is no doubt that a certain per cent 
will apparently recover. This fact was practically demonstrated 
by our work the last year. There were thirty fine and healthy 
looking cows out of several different herds that showed a char- 
acteristic reaction in the spring that were quarantined and dried 
off and turned to pasture and after running out in the open air 
two or three months were all taken up and retested by different 
veterinarians, and out of the thirty, five stood the test and were 
released. They are all on record and all under the observation 
of the commissioners and will be closely watched and will 
be retested some time in the future in order to carry out the 
experiment. 

We hear it said occasionally that the commissioners are not 
getting ahead in the work and that tuberculosis is increasing 
instead of growing less. It seemed that way to the commission- 
ers until within the last year, and we wish to call attention to a 
few facts we have on record. We will take the Solon Creamery 
section for an example. Within the last few years the commis- 
sioners have had considerable trouble in Somerset county, espe- 
cially around Solon, Embden, Bingham and North Anson, and 
have destroyed several large herds, and when the commissioners 
were notified that the patrons of the Solon Creamery were to 
test their herds, we felt fearful that there would be a large per 
cent diseased, but after the work was finished it was very grati- 
fying to the commissioners to learn that, out of over eight hun- 
dred cows tested, only two and one-half per cent were found dis- 
eased. And still another section where the commissioners have 
been doing a large amount of work within the last few years, is 
located in Oxford county, in the vicinity of the Oxford Creamery 
at South Paris. By the work that has been done in the past it 
would seem to be a badly infected section, and yet out of eight 
hundred cows tested only twenty-six were found to be diseased, 
or about three per cent. So these two cases and others we might 
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mention seem to be fairly good evidence that wherever we have 
worked we have made the disease much less. There are sec- 
tions where there is practically no disease. There were three 
hundred cows tested around Bryant’s Pond and only five found 
diseased, and in nearly all of the northern towns where farmers 
raise their cows, tuberculosis is almost an unknown disease, but 
in the southern part of the State and along the railroads, in 
the pure blood section and around the cities and trading centers 
where cows are kept for milk supply, where they are kept closer 
and fed higher, in those sections we have yet more work to do; 
and yet we notice a decided improvement along the line of bet- 
ter ventilation and more exercise, and that the farmers are tak- 
ing more interest and looking after their herds as far as health- 
fulness is concerned. Many have an idea that the commissioners 
believe that the tuberculin test is infallible. This is a wrong 
impression. We do not, yet it is the best thing to diagnose a 
case and is used in all countries where tuberculosis exists. Out 
of the three hundred and ten cattle destroyed at the Portland 
investigation there were twelve that showed no sign of tuber- 
culosis with the naked eye on the post mortem examination, yet 
this could not be called a scientific post mortem. Possibly by 
going farther with a microscope tuberculosis might have been 
found in nearly all of these cases, yet we record it as four per 
cent not showing any traces of tuberculosis. Then, upon the 
other hand, there were five that did not respond to the test. 
These cows were wrecks and condemned upon a physical exam- 
ination, and were all found to be very bad cases.- And every 
one who has his herd tested must expect occasionally to find 
this condition of things, but the per cent is very small. 

Does the tuberculin test injure the animal? The opinion 
exists among some farmers who have never had any experience 
with tuberculosis, that the test injures all animals injected. This 
is entirely wrong. It should be understood that tuberculin has 
no effect except upon tuberculous animals; for instance, if an 
animal is injected with tuberculin and after twelve or fourteen 
hours her temperature rises from three to five degrees, then the 
animal is affected by the test, but if the temperature does not 
rise, then it has no effect whatever and the animal stands as 
sound and healthy in every respect as before injection. It is a 
settled question by the best authority that the test does not injure 
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sound animals. And the most important question for the Maine 
dairymen to consider is, whether they will continue to destroy 
animals by the tuberculin test whenever it is practical, or wheth- 
er they will condemn in the future only by physical examination. 
While it seems hard to destroy an animal that has no physical 
signs of tuberculosis, yet it is a fact, if the same animal is al- 
lowed to remain in the herd until she shows the disease suffi- 
ciently to make out a case, the chances are ten to one that she 
has communicated it to the other animals in the herd, and in 
almost every instance this is the way whole herds become tuber- 
culous. Now with the small amount we have in the state as 
compared with other states, the least of any in the New England 
states, can the dairymen of Maine afford to allow tuberculosis 
to increase in their herds by ceasing to destroy animals that 
react by the tuberculin test? 

The disinfecting of premises is an important factor in our 
work and requires quite an expense and quite a portion of the 
commissioners’ time in looking after it. It is our intention to 
have every crib and stall wherever a diseased animal has stood 
disinfected. We gauge the expense generally by the condition 
of the animal; for instance, if an animal is found to be only 
slightly affected not as much is done as when the animal-is found 
to be badly diseased. The expense causes us to use our judg- 
ment as to how much shall be done to be safe. There are cases 
where fifteen to twenty-five dollars have been expended on a sin- 
gle stable. Generally we divide the expense by agreeing for 
the owner to do the work and the State pay for the disinfectants. 
We are expending more money and giving more attention to 
this part of the work than formerly. 

Number of cattle tested in Portland investigation, 5,130; num- 
ber condemned, 310; per cent diseased, 6 of the number tested. 

1905 and 1906—Number of pure blood cattle tested, 935; 
number condemned, 160; number condemned in foreign herds, 
30; per cent diseased, 20 of the number tested. 

Extra expense incurred by new law, $10,000.00; cost of Port- 
land investigation, $10,200.00. 
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HOG CHOLERA. 


In the latter part of 1905 it was reported that quite a large 
number of hogs and pigs were dying in and around the city of 
Waterville. At first the commissioners thought, as the law did 
not provide for an appraisal upon hogs, that we had no juris- 
diction over the matter. The disease first broke out upon the 
farm of Mr. G. F. Terry and he called Dr. A. Joly of Waterville 
to diagnose and treat the case. Dr. Joly thought the disease 
might be cholera and in order to make certain he sent some 
of the fecal matter and some of the blood to Mr. H. F. Quinn, 
the State Bacteriologist, who found the bacilli of hog cholera. 
At this time Mr. Terry called upon the Commissioners and in- 
sisted that they ought to do something in the matter, as it was 
a contagious disease and spreading rapidly and causing a heavy 
loss upon the farmers in that vicinity. Under these circum- 
stances we felt it our duty under the law to do what we could 
to stop the spreading of the disease, if possible, and suggested to 
Dr. Joly that he confer with the Bureau of Animal Industry at 
Washington in order to get what information he could upon 
the matter. He did so and we submit his report upon the results 
obtained : 


“Hon. Cattle Commissioners of the State of Maine: 

GENTLEMEN: I hereby submit my report of the investigation 
and work done, during an outbreak of hog cholera, which pre- 
vailed in Kennebec and Somerset counties. I was called to 
G. F. Terry’s farm on January 4th, 1906, and was told that the 
disease appeared sometime in November, 1905, and that about 
40 hogs had died. By the symptoms found and history of the 
disease related, I had reason to believe and suspect hog cholera, 
so one hog was killed on the premises that day, and post 
mortem showed ulcers of the bowels, extravasation of blood 
into the tissues, the spleen enlarged and ulcers present. Some 
of the fecal matter and some of the blood were sent to the State 
Bacteriologist, H. F. Quinn, who succeeded in isolating the 
bacillus of hog cholera. 

The Bureau of Animal Industry was asked for instructions. 
What could be done? Could any serum be used with benefit? 
Dr. Melvin answered that the Bureau had no serum to recom- 
mend and did not believe it to be a practical form of treatment 
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for general use. During this time twenty more pigs died at 
Terry’s farm and two other herds became infected in the neigh- 
borhood. After consulting with your board, you authorized 
me to use the serum treatment and make the necessary investi- 
gation and stamp out the outbreak if possible. I sent for a 
supply of Dr. Vaux’s cholera anti-toxin and at the same time 
I investigated cases which were reported to me. Charles Fuller, 
North Fairfield, lost one pig bought at Terry’s farm, in Decem- 
ber, 1905; A. B. Jenkins of Fairfield Centre lost four, also 
bought at Terry’s farm in December, 1905. Silas Small lost 
4, Wm. Hersom lost 3, Fred Pullen lost 2, Maurice McNally 
lost 7, and Oscar Carroll 12; no connection with Terry’s farm 
could be detected. January 26th, 1906, I began the serum treat- 
ment, which requires four injections, one injection on Ist, 2nd, 
5th and 21st day. Thirteen head were treated at Terry’s farm; 
all recovered. It might be suggested that the remaining 13 
were immune, to which suggestion I will answer that 7 head 
of those 13 showed temperature over 104, which proved that 
the disease existed at that time, and furthermore the same day 
before the inoculation onesdead pig was found. 

At Oscar Carroll’s, who lost 12 head, 9 were bought and 
placed in the same infected stable. They were inoculated, 
and all escaped the disease. Fifteen head were treated at 
P. Rheaume’s, where six of them appeared very sick, but only 
one died. 

No other cases have been reported, and I believe the outbreak 
to be stamped out, and I believe the serum treatment to be a 
rational one and practical. 

In reading the report of the Bureau of Animal Industry one 
can see that many outbreaks of supposed hog cholera had been 
successfully treated with cholera anti-toxin; but the Bureau 
claimed that the diagnosis of the disease was doubtful and it 
was not advisable to give too much credit to the serum treat- 
ment. 

There can be no question in the diagnosis of this present out- 
break, as the bacteriological findings have proved to be true. 

Respectfully submitted, 


A, JOLY, D, Vers” 
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GLANDERS. 


We note no increase in glanders this last two years; 128 
horses were destroyed during 1905 and 1906, and 128 during 
the years of 1903 and 1904. The disease seems to prevail mostly 
among team horses in the eastern part of the State. It is very 
necessary that every precaution be taken to guard against the 
spreading of this most insidious disease and in cities or wherever 
public watering troughs are located it should be the duty of 
some one to see to it that the troughs are cleaned out and 
thoroughly scrubbed at least once a week, and veterinarians 
should be prompt in reporting suspicious cases. 


TUBERCULOSIS IN SHEEP. 


Tuberculosis among sheep is a very rare disease and within 
the last ten years we have had but very little trouble in this line. 
It appears in the Maine Cattle Commissioners’ Report for 1896, 
that trouble was reported with a flock of sheep in the town of 
Belfast; three of the sheep were killed and their lungs were 
sent to Dr. Charles D. Smith, who was at that time pathological 
examiner for the Board. And his report was, “I find masses 
from the size of a split pea to a marble, which upon examination 
proved to be tubercular.” Since that time we have had no 
trouble with sheep until this last year, when one case was 
reported in the town of Belfast and two in the town of Dexter. 
The two Dexter flocks contained some 350 sheep and lambs and 
a large proportion of these were pure blooded and very valuable. 
At the time they were reported to the Board the disease had 
advanced to such a stage that they were dying off very fast and 
after a careful examination it was decided by good authority 
that the trouble was tuberculosis and the entire flocks were 
destroyed. We were unable to give the cause of the disease in 
these two flocks. They were all in one neighborhood and the 
farms upon which they were owned joined, and as we have had. 
no more trouble we are led to believe that there is no more dis- 
ease in that section. 

There is no question but that the disease was first brought 
into Maine by buying it in some way. Now the pure blood 
buyers are protected by law, but the grade buyers as yet have 
no protection and during the Portland investigation the farmers 
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were continually asking the question, “How can we keep clean 
after we have cleaned up our herds, when we are obliged to 
buy others to replenish?” 

This is an important question for consideration. It is a fact 
that where milk producers lose cows that are diseased and go 
out to buy they are liable to buy diseased cows unconsciously, 
not being able to detect any symptoms of disease at the time 
of buying, and possibly in infected sections they have bought 
a diseased cow, which they would not have bought had they 
known that the cow would not have stood the tuberculin test. 
This seemed to be the only complaint made by the farmers 
against the test in the Portland investigation. There is not 
a farmer in the State of Maine that wants a tubercular cow in 
his herd. Yet under the present law he has no protection; he 
can say to the seller in making the trade, “If you will warrant 
this cow to stand the tuberculin test I will buy her.” This 
generally ends the trade, for only occasionally will the seller 
agree to such a proposition. Hence the buyer has to take his 
chances, and the chances are in some sections of the State that 
he has bought a tuberculous cow. Now there are two ways 
to get out of this difficulty; one is for the buyer after he has 
had his herd cleaned up, to have all animals bought tested; 
the other is to have a general test by the State, and this would 
Tequire a change in the law, or an amendment. While we do 
not at the present advocate a general test, yet we believe that the 
time is not far distant when every animal, whether it be pure 
blood or grade, will be sold under a certificate, certifying that 
the animal is free from tuberculosis. 

The Commissioners are aware that they have expended a 
large amount of money the last two years and are responsible 
for many things, but they did not take the responsibility of 
expending one dollar over the appropriation until after consult- 
ing the Governor and Council pertaining to the business. And 
while they are servants of the State, if they have performed 
their duties honestly and faithfully and in accordance with the 
law, treating all parties fairly, without fear or favor, then the 
Commissioners are clear, and the responsibility falls upon the 
people. And it is only fair and in the line of business principles, 
so long as the people demand the work to be done, that they 
should see to it through their representatives in the Legislature 
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that sufficient funds be provided, or in other words, the Gov- 
ernor and Council be authorized to pay out of any moneys not 
otherwise appropriated, whenever the appropriation is not suffi- 
cient to meet the demands made upon the Commissioners, as 
the Commissioners under the present laws are obliged to act 
whether there are sufficient funds available or not. 

It will make no difference whether there are Cattle Com- 
missioners or not, or whether the State appropriates money to 
pay for diseased animals or not, the producers of dairy products 
will find in the future that it will be of great financial advantage 
to them, to guarantee to the consumers of their products that 
they are produced from healthy herds; and those who do not 
look after this end of the business will be obliged to accept the 
low price for their products. And this will bring about a still 
stronger sentiment among the consumers of dairy products, that 
the producers are doing all in their power to satisfy them that 
their products are pure and healthy. We appeal to all educa- 
tional and scientific sources and especially the agricultural press, 
to inform the people of all preventives and practical experiments 
and up-to-date methods in order that they be educated to the 
latest and most important issues relative to tuberculosis among 
our herds. 

HON. .F. O.: BEAL, Pres., Baagae 
JOHN M. DEERING, Secy., Saco. 


F. S. ADAMS, Bowdoinham. 
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PUBLIC LAWS OF MAINE, 190s, CHAPTER 83. 


An Act in addition to chapter nineteen of the Revised Statutes 
relating to contagious diseases among cattle. 


Be it enacted by the Senate and House of Representatives in 
Legislature assembled, as follows: 


Section 1. It shall be the duties of the assessors of all cities, 
towns and plantations to keep a record of all pure blooded cattle 
kept for breeding purposes, and shall report to the secretary of 
the Cattle Commissioners on or before the first day of July of 
each year, the name of the owner, number of each herd, age and 
sex, such reports to be made upon blanks furnished by the Cattle 
Commissioners. 

Section 2. All persons selling pure blooded cattle or cattle 
represented to be pure blooded, for breeding purposes, shall, 
before delivery, make a report to said commissioners on blanks 
furnished by them on application, stating the number of cattle 
sold, their age and sex and to whom sold, and before delivery 
thereof such cattle shall be tested with tuberculin and a certifi- 
cate of health be given by said commissioners or some person 
duly authorized by them to the seller and purchaser; provided 
that no such certificate shall be required in case the cattle so sold 
shall have been tested within six months under the direction of 
the catttle commissioners and a certificate of health granted by 
them within that time. 

Section 3. Any person bringing pure blooded cattle into this 
State for breeding purposes shall report to the commissioners 
the name and residence of seller, number purchased, age and sex 
upon blanks furnished by the commissioners upon application. 
Such cattle shall remain upon the purchaser’s premises thirty 
days from the date of arrival and within that time be tested by 
order of the commissioners. But nothing herein contained shall 
be construed as requiring the testing of calves under four 
months old. 

Section 4. Whoever violates any provision of the three pre- 
ceding sections shall be fined not exceeding fifty dollars for each 
offense. 
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FIELD EXPERIMENTS IN 1905. 
CuartEs D. Woops and J. M. Barrer. 


The Station had about 4o acres in co-operative field experi- 
ments in 1905. The mid-summer was too dry in the northern- 
most part of the State for satisfactory experiments except with 
potatoes. The inoculation experiments for legumes were fail- 
ures because of the poor quality of the cultures used. As 
Aroostook County was practically free from late potato blight, 
spraying and dusting experiments for this fungus did not give 
decisive results. The following experiments are here reported. 

Clark method of growing grass for hay, page 5. 

Soil inoculation for legumes, page 8. 

Fertilizer experiments with garden peas, page I0. 

Sal Bordeaux for potato blight, page 14. 

Co-operative experiments with alfalfa, page 15. 

Home mixed fertilizer experiments on potatoes, page 21. 


CLARK MrtHop oF GROWING GRASS FoR Hay. 


Mr. Clark of Higganum, Conn., has for several years prac- 
ticed intense cultivation for the production of hay with marked 
success. His method has been quite generally published in 
agricultural papers and this has led to the Station receiving 
many inquiries from correspondents as to the adaptability of this 
method to Maine conditions. Because of these inquiries the 
Station undertook to handle two acres of land as nearly as 
possible in accordance with Mr. Clark’s published directions. 
A worn piece of grass land on rather heavy clay loam was 
selected for the purpose and plowed in the summer of 1903. 
This was harrowed about every fortnight with the Clark double 
action cutaway harrow. At the time the piece was plowed it 
was hoped that the frequent harrowing would break down the 
sod, and fine the soil so that a crop of winter rye could be grown. 
The turf proved too stubborn, however, and the ground was left 
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without a covering during the winter. No fertilizer was applied 
in 1903. 

The spring of 1904 was unusually wet and backward so that 
the first harrowing in 1904 was necessarily delayed until June 
3. It was at this time harrowed in two directions with the 
double action cutaway harrow, and then made level with the 
Clark smoothing harrow. It was harrowed five times after this 
before it was seeded. 

August 16, there was applied at the rate of 800 pounds per 
acre a fertilizer made from 500 pounds fine bone tankage, 100 
pounds nitrate of soda, 300 pounds acid phosphate and 150 
pounds of muriate of potash. The 800 pounds of this mixture 
carried about 27 pounds nitrogen, 75 pounds available phos- 
phoric acid, 115 pounds total phosphoric acid and 75 pounds 
potash. The field was then again harrowed, with the double 
action harrow and made true with the smoothing harrow, and 
seeded with timothy and red top at the rate of 14 quarts of each 
per acre. The seed was harrowed in with the Clark smoothing 
harrow (without the leveling board) and then rolled. There 
was an excellent catch and when the snow came the last of 
November the field was in good shape for the winter. 

The following spring (1905) there was applied 300 pounds 
per acre of a fertilizer carrying about 20 pounds of nitrogen, 8 
pounds available phosphoric acid, 22 pounds total phosphoric 
acid and 50 pounds potash. 

As soon as the grass made much growth it was apparent that 
the piece was overseeded and the grass plants were badly crowd- 
ing each other. As the result the grass was much finer than 
timothy and red-top usually are. There was such a tangle of 
fine grasses at the bottom that it could not be cut clean with the 
mowing machine. 

The field was mown the second week in July, at which time 
the timothy was a little past full bloom. ‘The somewhat less 
than two acres yielded 6% tons of field cured hay. The second 
growth was not sufficient to warrant cutting. In our experience 
it is not practicable in the short season of growth to obtain two 
cuttings of the ordinary grasses. Clover can usually be 
depended upon to give two cuttings, but unless the first crop is 
cut too early for the best hay, timothy will give only one cutting 
a season in central and northern Maine. 
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The experiment clearly indicates the value of thorough 
preparation of the seed bed and liberal application of fertilizer 
for the production of grass. If half the quantity of seed had 
been used, the yield would probably have been greater and the 
hay of more desirable quality for horses. 

The fertilizers used in growing this crop of 6 tons of hay cost 
about $40, and the seed and labor of preparation, seeding and 
harvesting cost about $37. In the next season and succeeding 
seasons the cost of fertilizers recommended by Mr. Clark and 
harvesting would be about $25 a year. If three successive crops 
equal to the first were obtained, the 18 tons of hay would be 
grown at a cost of a little more than $125. The hay would be 
worth according to the location of the farm in Maine from $8 
to $12 a ton in the barn, or at an average price would bring 
about $180—a profit of $55 to pay the interest on the capital 
invested and taxes. With thinner seeding probably a larger 
crop would have been obtained. If the four tons per acre that 
Mr. Clark expects from the first cutting were obtained, the 
profits would be materially increased. It is to be noted that a 
very considerable part of the profit that Mr. Clark figures comes 
from the second crop that he can obtain in Connecticut with the 
6 weeks longer growing season. 

Although it is probable that thorough Prenmicticn and fertili- 
zation of the soil for hay will in the long run prove profitable 
even in Maine with its distance from markets, growing grass for 
the purpose of selling hay is probably not the best kind of agri- 
culture for the average farmer in this State. In a few locali- 
ties near to the larger cities hay farming may prove a profitable 
industry. 

While thoroughly Jane the general proposition that 
thorough preparation and high manuring of the land is essential 
to the highest success in grass raising, the Station does not 
recommend the adoption of the Clark method by Maine farmers, 
chiefly because it does not fit in with mixed farming and rota- 
tion of crops. The coarse products of the farm should be fed 
upon the farm and the manure returned to the land in order to 
maintain and increase fertility. Selling hay is selling fertility 
from the farm. Three tons of timothy and red-top remove* 
about 69 pounds of nitrogen, 27 pounds of phosphoric acid and 


* Bulletin 107 of this Station, p. 137. 
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58 pounds potash that it will cost more than $18 to replace 
conimercially. 

The plan of a hay farm does not admit of rotation of crops. 
Rotations are very important in the proper and economical 
handling of land. For instance, if potatoes or corn are grown 
preceding grass, the land will be in equally good condition from 
fall plowing and once harrowing in the spring as from the 
frequent harrowings necessitated by summer seeding. In the 
rotation most of the cost of the preparation of the seed bed falls 
upon a money crop as potatoes, or corn, and not upon the next 
season’s grass Crop. 

The seeding formula recommended by Mr. Clark does not 
contain clover. This is the most important forage plant that the 
Maine farmer can grow. It is rich in protein and is able to 
obtain its nitrogen from the air. While clover hay does not 
command as good a price as that from red-top and timothy, it can 
be grown at a less cost per ton and has a greater feeding value. 


Sou, INOCULATION FOR LEGUMES FROM ARTIFICIAL CULTURES 
BY THE HELP OF BACTERIA. 


That legumes such as peas, clover, etc., can by the help of 
bacteria acquire atmospheric nitrogen through their roots has 
been a matter of common knowledge for 20 years. The bacteria 
produce enlargements upon the roots of the plants, which are 
called root nodules. Not all soils carry the proper organisms, 
but those deficient can be artificially inoculated. About ten years 
ago, under the name of Nitragin, commercial cultures were 
prepared in Germany for the purpose of inoculating sterile soils. 
This matter is discussed in considerable detail, together with 
certain experiments with nitragin, in the reports of this Station 
for 1897, 1898 and 1go0. As a scientific curiosity nitragin was 
of great interest, but in practice it oftener failed to yield satis- 
factory results than to give them. The principles underlying the 
use of nitragin are of great practical importance, and many 
investigators are at work upon the problem. It was announced 
in an almost sensational article in the Century Magazine for 
October, 1904, that the U. S. Department of Agriculture had 
solved the problem of preparing active cultures in a convenient 
form for distribution. Later the department issued a bulletin* 


* Bul. 71, Bureau of Plant Industry, U. S. Dept. Agr. 
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announcing this discovery and giving the results of a large num- 
ber of co-operative experiments which seemed to confirm the 
great claims made for these cultures. Because the soil in New 
England, where peas and clover have been grown for genera- 
tions, is very generally inoculated with the nodule forming bac- 
teria, the Station cautioned farmers against the purchase of 
cultures other than in an experimental way. It seems now that 
the method itself is unsatisfactory. 

Cultures for ordinary legumes were obtained by this Station 
from the Department at Washington and from the Nitro-Culture 
Company of West Chester, Pa. The cultures furnished by the 
company were given to us and we have no reason to think but 
that they acted in entire good faith and that they believed the 
method and the cultures they were sending out to be all that was 
claimed for them. Experiments were carried out by this Station 
in the summer of 1905 on quite a number of farms in different 
parts of the State with peas, clover and alfalfa. The results 
were negative, and because as stated below the failures were 
due to the culture, the results are not given in detail. While 
taken by themselves they would not be sufficient to offset the 
large number of favorable reports printed by the department in 
the bulletin above cited, they accord with those obtained by many 
practical men in New England. Why they failed is explained 
by a very full and careful study made by the New York State 
Station* in which it is not only shown that the cultures sent 
out by the department and the commercial companies in 1905 
were, so far as examined, worthless, but their studies discredit 
the method used in the manufacture of the cultures. Their 
conclusions are summarized as follows: 

“I. During the past two years much interest has been shown 
in the inoculation of legumes with bacteria to enable the legumes 
to obtain nitrogen from the air. 

II. These bacteria have been distributed in a dried condition 
upon cotton. Before being applied to the seeds the cotton is 
put into a solution of chemicals and the bacteria allowed to 
multiply. 

ltl. These packages of treated cotton have had a wide sale 
at high price—two dollars for a package sufficient to treat an 
acre—while the cost of production was less than ten cents. 


* Bul. 270, N. Y. State Expt. Sta. 
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IV. This bulletin gives the results of a bacteriological exam- 
ination of 18 such packages of cotton. 

V. These examinations made it very evident that the pack- 
ages were worthless for practical purposes. 

VI. Substantially identical results upon six of these packages 
were obtained in five separate laboratories. 

VII. It was shown that the failure of these cultures was 
inherent in the method of their preparation rather than in any 
knavery of their producers. 

VII. While these results will explain the many failures from 
the use of cotton cultures they should not be understood as being 
opposed to the idea of treating the seed of legumes with living 
bacteria.7* 

The principle of soil inoculation from cultures is all right, but 
the method of preparation and shipment practiced by the depart- 
ment and the commercial companies cannot be depended upon. 
Fortunately for Maine farmers there is probably but little to be 
gained by inoculating soil for our common leguminous crops 
such as clover, peas and beans. If one desires to grow alfalfa, 
soy beans, cow peas, or other leguminous plants that are not 
usually grown in the State, the inoculation by the application of 
soil from a field that has grown the desired legume with an 
abundance of root tubercles is the only sure way yet devised. 
This inoculation, by the transfer of soil carrying the organism, 
has never given negative results so far as the writers know. 
While it is to be hoped that the difficulties that made nitragin a 
failure, and the equally unsatisfactory results from nitro-cultures 
may be speedily overcome, the commercial cultures now in the 
market and any that are likely to be offered in 1906 are appar- 
ently valueless for practical purposes. 


FERTILIZR EXPERIMENT IN FIELD CULTURE OF GARDEN PEas. 

In Northern Maine where potatoes are the chief money crop, 
a common rotation is to follow the potatoes with clover and 
mixed grasses, seeding with grain, sometimes wheat, but more 
commonly oats. In Woodland, near Caribou, in the northern 
part of Aroostook county, a pea canning industry has been intro- 
duced by Geo. T. Goodwin and Company. The peas can be 
used in the rotation in the place of grain. The culture is very 


> Bule270; NY notatee xptenotas 
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simple. The land is plowed in the late fall or early spring, and 
is treated the same as if grain is to be sown. The peas are 
planted with a grain drill, clover and mixed grasses if desired 
being sown at the same time. When the peas are in the right 
condition for canning, they are cut with a mowing machine and 
drawn to the factory where they are threshed, shelled and sorted 
by machinery. The yield in good seasons is about 2,500 pounds 
of shelled peas per acre, although 3,000 pounds is not an uncom- 
mon yield. 

In 1905 the Station conducted two experiments on Mr. 
Goodwin’s farms. While these were primarily intended as 
experiments upon inoculation of peas with artificial cultures, 
they served at the same time as partial fertilizer experiments. 
The account of the failure of the inoculation experiments due to 
the poor quality of the cultures both from the U. S$. Department 
of Agriculture and the Nitro-Culture Company is given on page 
8 and following. The report of the fertilizer experiments 
follows. 

In growing potatoes only high grade fertilizers carrying 3 to 
4 per cent of nitrogen are employed. Because of the readiness 
with which this class of fertilizers are obtained they are also 
quite commonly used for pea growing. When the soil is stocked 
with the proper organisms, peas, as other legumes, can obtain 
all, or practically all of their nitrogen from the free nitrogen of 
the air. The bacteria which enable the plants to do this are more 
active when the supply of combined nitrogen is limited. Thus 
it happeas that when a fertilizer that furnishes all the nitrogen 
needed for a given crop of legumes is used, the plants avail 
themselves of this ready combined nitrogen and do not obtain 
any considerable amount from the air. In the experiments here 
reported fertilizers low in nitrogen were used. 


EXPERIMENT AT HOME FARM. 


The field used for this experiment was situated on a rather 
moist side hill with a slope to the south. The land was in a good 
state of cultivation and the greater part of it was planted to 
peas in 1904, while the rest was in grass. A section of four 
acres which appeared to be uniform in condition was selected 
for the experiment and divided into plots of one acre each. The 
division was so made that each plot covered an equal portion of 
the section which was in grass last season. ‘The whole field 
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received a dressing of pea vines from the factory which were 
plowed under, also the following amounts of fertilizing materials 
were added to each plot. 

Plot 1—400 lbs. acid phosphate, 250 lbs. muriate of potash. 

Plots 2, 3, and 4—100 lbs. dried blood, 400 lbs. acid phos- 
phate, 250 lbs. muriate of potash. 

On May 23rd Alaska peas were planted with a grain drill at 
the rate of 2% bushels to the acre. Those put on plot I were 
inoculated with the Nitro-Culture Company’s culture, and those 
on plot 2 received no treatment. The seed used on plot 3 was 
treated with the U. S. Department of Agriculture’s culture and 
that of plot 4 was not treated with any culture. 

The field was visited June 27 and at that time the peas were 
about 8 inches high, of good color and appeared to be in a thrifty 
condition. The roots of some plants on each plot were exam- 
ined and in every instance the nitrogen collecting bacteria 
nodules were found to be present. This shows, as was to be 
expected, that the field was thoroughly stocked with the nodule 
forming bacteria. There was no noticeable difference in the 
different plots either in size and thriftiness or in the number or 
character of the root nodules. 

The field was visited again July 28th, but the weeds had then 
made such progress that it was not possible to make any com- 
parisons of the different plots and the peas were nearly ripe 
enough to harvest. 

On July 29 a part of plot No. 1 was harvested and on the 31st 
the harvesting of this plot was completed together with plots 
2 and 3,—three acres per day being about all the factory could 
take care of. August Ist plot No. 4 was taken to the factory. 

The yields of green peas after being threshed and screened 
are shown in the following table. 

Plot 1. Phosphoric acid and potash, 1,747 pounds. 

Plot 2. Nitrogen, phosphoric acid and potash, 1,388 pounds. 

Plot 3. Nitrogen, phosphoric acid and potash, 1,307 pounds. 

Plot 4. Nitrogen, phosphoric acid and potash, 1,431 pounds. 

All of the yields are small, not much more than two-thirds of 
a crop being secured on account of the very dry season. The 
larger yield on plot 1 was probably due to some cause not 
directly connected with the experiment. It is hardly to be 
thought that the presence of the small amount of nitrogen used 
on plots 2, 3 and 4 could have any relation to the diminished 
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yield. The results show that this small amount of nitrogen was 
at least unnecessary. 


EXPERIMENT ON SECOND FARM. 


The experiment made at this farm was on a piece of land 
which had been in grass for several years and was in a rather 
low state of cultivation. It was not known to have ever been 
planted to peas and for this reason was considered an excellent 
piece on which to test the effect of the nitro-culture material. 
Four acres of the field was measured off and divided into plots 
of one acre each. After the sod was turned over and the land 
thoroughly harrowed it was dressed with 700 lbs. to the acre 
of the following mixture: nitrate of soda, 50 lbs.: acid phos- 
phate 400 lbs.; muriate of potash 250 lbs. It will be noticed 
that a very light application of nitrogen was made, the idea being 
to apply just enough in the most available form for the imme- 
diate use of the plants up to the time when the nitrogen collect- 
ing bacteria could begin to work. 

On May 25 the field was planted to Alaska peas. The seed 
used on two of the plots was inoculated and on two of them it 
was not treated. 

The field was visited on June 27th and at this time the peas 
were about 6 inches high with a very even stand over the whole 
piece. The plants were rather light colored and no nodules 
could be found on the roots. On July 7th the field was again 
visited. The plants were found to be 12 to 15 inches high, in 
blossom and growing finely. The roots were examined for 
nodules and all the larger plants were found to be abundantly 
supplied with them, but very few were found upon the roots of 
the smaller plants and those that were found were down low on 
the smaller roots. As far as cculd be observed at this time the 
nodules were no more plentiful in the plots that had received the 
culture than on the blanks. 

No rain fell during July and this field suffered greatly from 
the drouth, resulting in the premature ripening of the peas and 
a yield of less than half a crop. This experiment would not have 
been reported except for the interesting fact that root nodules 
formed abundantly on a large part of the plants on two of the 
four plots. It happened that one of these plots received inocu- 
lated seed and the other did not. The two other plots, one 
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inoculated and one not, had less root nodules. So far as known 
peas had never been grown on this or nearby land. The organ- 
ism must have been present in the soil or else upon the seed used. 

The results of these two experiments are not satisfactory 
because of the exceedingly sharp drouth, but they seem to indi- 
cate that most soils that have been long cultivated are well 
stocked with the nodule forming bacteria and that a fertilizer 
containing only the mineral constituents, or at the most a little 
added nitrate nitrogen, will supply all the needed plant food for 
a good crop of peas. 


SAL BorDEAUX FOR Potato BLIGHT. 


In 1904* experiments were made with dry Bordeaux mixture 
as a preventive of late blight that showed the dry Bordeaux to 
be inferior as fungicide and preventive to the wet Bordeaux 
mixture when applied as a fine spray. The Dust Sprayer Man- 
ufacturing Company of Kansas City, Mo., prepare a fine pow- 
der that they have named Sal Bordeaux. It consists of equal 
parts by weight of exceedingly finely ground copper sulphate 
and lime. This is applied as a dust and the theory is that as 
soon as this dust becomes moist, from dew or otherwise, the 
regular Bordeaux mixture in concentrated form is produced at 
once upon the foliage. 

Five plots of one acre each were used in an experiment on the 
farm of Mr. John Watson of Houlton in comparing the effect of 
dusting potato vines with Sal Bordeaux and spraying with regu- 
lar Bordeaux mixture. The potatoes were all Green Mountain. 
A high grade fertilizer (Watson’s Improved) was used at the 
rate of 1,250 pounds per acre. The different plots were dusted 
and sprayed on the same days as follows, July 5, July 15, July 
25, (followed by showers), August 2, August 10, and August 
22. 

The Sal Bordeaux was applied at the rate of 10 pounds, 6 
pounds and 3 pounds per acre. It was diluted with lime in each 
case and until the danger of bugs was over, Paris Green was 
used at the rate of half a pound per acre. On July 31 all the 
dusted plots were also sprayed with one pound Paris Green and 
two pounds of lime per acre, as these plots were pretty badly 
infested with the potato beetle. Either the dusted poison was 


* Bul. 112, Maine Agricultural Experiment Station p. 6. 
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not as effective as that applied wet, or the showers following the 
application of July 25 washed off the dusted more than it did the 
sprayed. Whatever the explanation, the dusted rows were in- 
fested and the sprayed rows were not. 

The Sal Bordeaux was applied with a small hand “cyclone” 
duster, two rows being treated at a time. The nozzle of the 
machine was so directed that the cloud of dust striking the row 
nearest passed through it or was carried by the wind to the 
adjoining row. Of course the nearest row received the more 
powder and was more thoroughly dusted, but the dust was plain- 
ly visible on the second row and some reached rows beyond. 
With this apparatus one man could dust an acre an hour. 

There was no blight on the whole piece and but little Fight 
in the county in 1905, so that the results are not.regarded as 
conclusive. The yields were practically the same on the 5 plots, 
running from 100 to 102 barrels (275 to 281 bushels) of mer- 
chantable potatoes. 

It is planned to repeat the experiment in 1906 and to use a 
power duster devised for potatoes. 


CO-OPERATIVE EXPERIMENTS WitH ALFALFA. 

The Station began experimenting with alfalfa in 1903, but 
because of the lateness of sowing, poor preparation of soil, and 
other unfavorable conditions, that season’s sowings gave no 
decisive results. 


EXPERIMENTS BEGUN IN 1904. 

The alfalfa seed (9,452, from Turkestan) used in 1904 was 
furnished by the U. S. Department of Agriculture. ‘This seed 
was secured by Mr. E. A. Bessey in the fall of 1902 at Kara- 
bulak, 25 miles north of Chimkent, Turkestan. This part of 
Turkestan is subject to extremely cold weather in winter and 
great heat in summer and the alfalfa seed raised there is con- 
sidered to be the best raised in Turkestan. This seed has been 
treated with the alfalfa tubercles and should be in condition to 
give the best results.” 


At Princeton. 


About one-half acre was sown May, 1904, on the farm of Mr. 
J. W. Edgerly, in Princeton. The land sloped so as to afford 
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good natural surface drainage. The soil was rather light, and 
unusually deep and yields 25 to 30 bushels of wheat to the acre. 
The piece was plowed in the fall of 1904, harrowed, smoothed 
and seeded with Turkestan alfalfa. It was planted in drills 14 
inches apart so as to give the plants plenty of room, in the hope 
that they could be used to grow seed. Two hand seed drills 
were used. One of the machines was set too close so that only 
every other row had a good stand. The poorly seeded rows 
were reseeded in June. The piece was kept free from weeds by 
the use of the hand wheel hoe and hand work. The piece was 
cut once in the mid-summer of 1904. It went into the winter 
good shape, and came through the winter in fine condition. In 
1905 this piece presented the same peculiarities found at Houlton 
and referred to later. In some places it was dark green in color 
and very vigorous, and at cutting (July 21, 1905) was 3 feet 
high. In other places the alfalfa plants were short and yellow. 
Because of the very uneven growth this experiment has been 
abandoned. 


At Houlton. 


This experiment includes two and a half acres of land on the 
farm of Mr. John Watson. ‘The land slopes to the south and 
east, and yielded over 100 barrels of potatoes to the acre in 1903. 
Judging from the yield of potatoes the soil is quite uniformly 
productive. The whole field was fertilized with a high grade 
commercial fertilizer. One-half of the field was limed at the 
rate of one ton per acre, and one-fourth of the field was liberality 
dressed with hardwood ashes. The four plots were arranged 
so as to have lime, ashes, and no alkali on each plot. Plots 1 
and 2 were seeded in May, 1904, and plots 3 and 4 in August of 
that year. Plots 1 and 4 were sown broadcast with a Massey 
seeder; plots 2 and 3 were drilled with a hand seeder in drills 
14 inches apart. Plots 3 and 4 were harrowed frequently with 
a disc harrow up to the time of seeding in August. On the 
drilled part the weeds were kept down by the use of the hand 
wheel hoe and hand weeding. On the broadcast plots the weeds 
were kept down by mowing. Plot 2 was mown in July. The 
spring sown plots made a good growth, and went into the winter 
in good condition. Plots 3 and 4 were so late sown that the 
plants made but little growth before cold weather. 
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Treatment in 1905. The spring seeded broadcast plot (1) 
was badly choked with weeds. It is doubtful if many alfalfa 
plants were winter killed. Because of the weeds, the seeding of 
1904 was abandoned and the plot was plowed, summer fallowed 
with frequent harrowing and it is planned to re-seed in 1906. 
The spring drilled plot (2) came through the winter without 
loss. The following notes were taken May 31. ‘The plot 
presents very marked peculiarities. All over it are occasional 
plants that are very dark colored and exceedingly vigorous. 
These vigorous plants are the most numerous on the part treated 
with ashes; less numerous on that with lime; and quite scat- 
tered on the part that had neither lime nor ashes. All over the 
piece there are plants of sickly appearance, seemingly nitrogen 
starved. These, of course are most numerous on the plots that 
have the least of the very vigorous plants. Specimens of both 
the luxuriant and poor alfalfa were dug and the roots were 
found to be about equally stocked with root tubercles. At this 
date, May 31, the best plants were about 16 inches high. The 
poor were about 6 inches high. 

The field was tested in a number of different places with lit- 
mus paper and found to be acid. As the ashes were applied with 
a manure spreader they would be somewhat unevenly distrib- 
uted, and it might be that the places where the plants were the 
most vigorous received a more liberal application and that the 
acid was neutralized in these spots. This explanation would 
not apply as well to the lime which was applied by hand in finely 
powdered form, and would not at all explain the presence of 
clumps of thrifty plants on the part that had no alkali. The 
alfalfa was cut in July. Because of the drought in July and 
August the plants made but little growth until September. They 
went into the winter in good condition. 

Plots 3 and 4 (August seeded) did net come through the 
winter in good shape, and the 1904 seeding was abandoned. 
The piece was thoroughly harrowed, smoothed and seeded May 
31, 1905, with Montana grown alfalfa seed at the rate of 25 
pounds per acre. This seed was applied broadcast with the 
Massey seeder. No fertilizer was applied this year. The east- 
ern part of the piece, rather more than half an acre, was seeded 
with “scratched seed,’’—i. e. seed that had been passed through 
a machine that scratched the seed coats, with the thought of 


18 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


thus hastening germination. ‘The remainder of the piece was 
seeded with unscratched seed. It germinated well, with no 
noticeable difference between the scratched and the unscratched 
seed. Because of the very dry July and August the plants made 
but little growth before cold weather came on. 


At Fort Fairfield. 


One piece of about half an acre was seeded broadcast on the 
farm of Mr. Clarence Powers near Maple Grove Station. This 
had borne potatoes the preceding“season and was thought to be a 
very clean piece of land. It was found however to be so com- 
pletely stocked with weeds that the alfalfa had very little chance. 
A few plants struggle through the summer, but the experiment 
was abandoned. 

In co-operation with Dr. F. M. Perry, about one-half acre was 
sown near the Fort Fairfield station. This was located on the 
first river terrace, was light soil and naturally well drained. A 
liberal application of lime and of a high grade fertilizer was 
made. The piece was planted in drills 14 inches apart and kept 
free from weeds with a wheel hoe and hand weeding. A good 
stand was obtained, the plants grew well, were cut in July, made 
good second growth and went into the winter in good condition. 
The plants came through the winter in good shape. The stand 
was good and for the most part the plants were vigorous. The 
crop was cut in July, 1905. Because of the drouth but little 
second growth was made and the plants did not go into the win- 
ter of 1905-6 in as good condition as the preceding year. 


EXPERIMENTS BEGUN IN 1905. 

The U. 8. Department of Agriculture placed at the disposal 
of the Station for distribution among experimenters in Maine, 
500 pounds of Montana grown alfalfa seed. The following is 
quoted from a department letter relative to this seed. “This 
seed contains quite a percentage of hard seeds, i. e. seeds that 
will not germinate in the ordinary time and we are now consid- 
ering the advisability of putting all this seed through a seed 
scratching machine to see if that will not improve its germinat- 
ing power. * * * ‘The Montana grown seed we propose 
furnishing you shows 53.5 per cent of sprouts in 3 days; prob- 
ably a 7 or 8 day test will bring the germination up to 65 or 7o. 
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At the expiration of that time there will undoubtedly be at least 
25 per cent of hard seeds. This alfalfa seed has all been inocu- 
lated.” 

Of that sent, 400 pounds was unscratched and 100 pounds 
scratched. In no case did the experimenters report that there 
was any perceptible difference in the field germination of the 
scratched and the unscratched seed. 

A note was put into the agricultural papers of the State that 
we had a limited amount of alfalfa seed that we would send to 
any Maine farmer applying for it on condition that the cultural 
instructions would be followed and results reported to the Sta- 
tion. A very large number of requests were received, many 
more than we had seed for. Seed was sent to the first 80 that 
applied with the following cultural suggestions. 


Alfalfa—Directions for Culture. 


Selection cf Soil. Good deep mellow corn or potato land is 
usualiy a suitable soil for alfalfa. Good drainage is necessary, 
as the plants are quickly killed by excess of water in the soil or 
on the surface. Water must not be allowed to stand on a field 
of alfalfa more than forty-eight hours at a time, for if the 
ground becomes saturated with water and is allowed to remain 
se for any considerable length of time the plants will be drowned 
out and the roots will decay. Neither will alfalfa succeed if 
rock, stiff clay, or other impervious subsoil lies too near the sur- 
face. Although alfalfa requires good drainage, it also requires 
a fairly constant water supply and is likely to suffer from drouth 
on deep, sandy soil. 

Preparation of the Soil. The seed is best sown in the early 
spring on land that was fallowed the preceding summer and left 
bare during the winter. The summer fallowing, if properly 
done, will eradicate all weed seeds that were near enough to the 
surface to germinate. It is well-nigh impossible to start alfalfa 
if the soil is not in fertile condition. The land should be put in 
excellent tilth and be in good heart before any attempt is made 
to sow alfalfa. 

Sowing the Seed. The seed should be sown in early spring. 
For production of hay, alfalfa may be sown either broadcast or 
drilled. If practicable, drill the seed, as weeds can be more 
readily kept down. If sown broadcast, 20 pourids are used to 
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the acre. In drills six or seven inches apart, 15 pounds will be 
sufficient. This seed should not be sown with any nurse-crop, 
and the seed should not be drilled deeper than an inch or an inch 
and a half. On moist soils much less than this is better. 

Inoculation for Root Tubercles. The Montana grown alfalfa 
seed sent herewith has been inoculated with the bacteria that 
produce root tubercles and enable the plant to acquire nitrogen 
from the air. Hence soil inoculation is not necessary. 

Treatment the First Season. Drills should be cutlivated 
frequently enough to keep down weeds until the alfalfa has a 
good start. Young alfalfa is unable to compete with weeds. It 
is better for the young alfalfa to mow it frequently, setting the 
cutter bar rather high, the idea being to cut back the young 
plants, so that they will branch freely. Frequent cutting also 
discourages weeds. It should not be cut much later than August 
15, in order to leave a good winter protection of vines. 

Notes wanted. Kind of soil and previous treatment. 

Date of sowing and whether in drills or broadcast. 

Notes and appearance during the season. 

Dates of cutting. 

Length of vines when ground freezes. 

The last of October (1905) blanks for reports were sent to 
the experimenters and replies were received from 61. Of these 
61, less than half succeeded in getting a good stand. Choking 
out by weeds and the damage from drouth were the two most 
common causes of failure. Twenty-five of the experimenters 
report the plants as in good condition for the winter. Another 
season these 25 plots will be looked after and if the results are 
instructive, either negatively or positively, they will be reported. 


NOTES AND INFERENCES. 

Alfalfa growing has been tried many times in the State and 
while there are no alfalfa fields of any considerable size in 
Maine, there are a few people who have had partial success in 
growing the crop. At Bath there are alfalfa plants that have 
been established for more than ten years. The roots of a speci- 
men sent to the Station last May were more than a half inch 
through at the crown. On the fine fibrous roots there were a 
few root nodules. A Topsham farmer has been experimenting 
with alfalfa for six or seven years and in a letter written last 
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May says: “Although the stand is not perfect by any means, 
I think I may claim without boasting that today I have the best 
plot of % acre of alfalfa in Maine.” There are other small 
pieces in Brunswick that are partial successes. Rust which has 
proven so destructive in Vermont and Northern New York has 
not been reported in Maine. Weeds are apparently the greatest 
menace of any one thing to successful alfalfa growing in the 
State. A representative of the U. S. Department of Agriculture, 
who has made two trips through New England studying the 
alalfa growing, is of the opinion that the dying out of alfalfa 
may “possibly be from winter killing but more probably by being 
run out by native grasses.” 

Unfortunately, as noticed on page 9 the cultures that were 
sent out last year for inoculating soils proved unreliable and 
cannot be counted upon for soil inoculation. Any one desiring 
to experiment with alfalfa will therefore have to grow it without 
inoculating the soil, or will have to obtain soil from a field where 
alfalfa has been grown and produced an abundance of root 
nodules. In order to be of value to Maine agriculture a good 
stand must be obtained and the stand must be able to continue 
not one, but several years. The Station does not advise anyone 
in this State to grow alfalfa at present except in an experimental 
way. To those who have land that seems to be suited to alfalfa 
and have the time and patience to thoroughly care for the crop, 
the Station will gladly lend assistance in any way that it can. 
That alfalfa would be a valuable addition to cur forage crops 
needs no demonstration. Ii the difficulties which thus far have 
prevented its successful culture can be surmounted, it will more 
than recompense the cost of the many hundreds of trials that 
have been given this plant in Maine during the past 25 years. 


Homg MIXED FERTILIZERS For PoTAToEs 


There are sold in Maine a large number (about 40) brands 
of fertilizers that contain the word “potato” in their name. In 
the case of more than half of these brands there seems to be no 
reason, other than the attractiveness of the word, to call them 
potato fertilizers. More than half of them have the composition 
of general purpose goods, carrying about 3 per cent of nitrogen, 
8 per cent of phosphoric acid, and 3 per cent of potash. The 
same formulas could, with equal propriety, be called corn fertili- 
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zers. A few are seriously intended as special formulas for 
potatoes. These goods carry proportionately more potash and 
less phosphoric acid. Such brands carry from 3 to 4 per cent 
nitrogen, about 6 per cent available phosphoric acid and 5, 8 or 
even IO or more per cent of potash. 

In 1904 experiments with home mixed fertilizers in com- 
parison with standard high grade mixed goods were made on 
two farms in the town of Houlton and also in Fort Farifield. 
The materials were bought at one time and were all mixed at 
Houlton. The formula was:—Portland Rendering Company’s 
(rescreened) tankage 420 pounds; acid phosphate 400 pounds ; 
cottonseed meal 200 pounds; sulphate of potash 200 pounds; 
and nitrate of soda 100 pounds. Analysis showed the mixed 
goods to have the following composition: Water soluble nitro- 
gen 1.37 per cent; available nitrogen 2.72 per cent; total nitro- 
gen 4.09 per cent; available phosphoric acid 7.01 per cent; total 
phosphoric acid 9.87 per cent; and potash 7.61 per cent. 

The details of these experiments are given in Bulletin 112 of 
this Station. With the exception of one field of early planted 
potatoes the results were all in favor of the commercial brands. 


Average yield of merchantable potatoes grown on home mixed 
fertilizers in 1904 compared with commercial potato fertilizres. 


BARRELS OF POTATOES 
e Ht . 3 

Owner of Farm. z1@ pi 2 
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Si i Ss 

ao De Ou 
JOnDOWatson; Houlton see scte cle cetele tale leleaiviel > sietnialale 8 107 120 
Wi. 8: Blake, HOmltOn soc. ccisvic= feini=in\= einlo aisleinieiviaieinle s 8 106 110 
CxAa LOwers) Morty i air fiel 77. areia clelieraialalistem sleet 4 119 119 
R. 8. Hoyt, Fort Fairfield.....................s.se0- 6 109 114 


This smaller yield was explained as follows: “The tops kept 
greener in color during the last half of the growing season with 
the home mixture. September 1, there was a severe frost all 
over Northern Maine. The late potatoes grown upon the home 
mixture had greener and more succulent vines than those upon 
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the standard fertilizers and in consequence were damaged much 
more by the frost. In fact, the vines of the late planted potatoes 
on the home mixed goods were practically killed at this time, 
while the same varieties planted at the same time upon the stand- 
ard potato fertilizer continued to grow after this frost. As a 
result, the potatoes were larger and better ripened with these 
than upon the home mixed plots. For quick maturing, the 
home mixed goods apparently carried too much slowly available 
nitrogen and too little available phosphoric acid.” 

In 1905 three formulas were compared with one commercial 
potato fertilizer. The formulas used were as follows: 


Home mixed formulas used for potatoes in 1905. 


| NUMBER OF FORMULA. 


Ingredients. 
2 3 3A 

pounds.} pounds.| pounds. 
IND OP DLOTORIS OG Gls eetare. crniatcte ote sicts ale'e/aisia cle anekaialaie\o\ ole clele(eforsiefais,cfoysre 200 100 100 
ELON CORAM KAO Cha re ctoletcicje'e a's, 0:8 elo oletctetetee ajete elulanvels ste resists ik 200 200 200 
Leal OLC@G Aconoae Ganpacasae adcucbundoocoadobc aqodooerade: 10 hesconadcal acopeciesnns 
AMONG aL GIS Te) TELE eqedaceode 8p ban CODD RCOOORGO ROTC Aaneonose 500 300 500 
SUDA ROI TORIC oconocpossor bomroouradbnon- cubondGEDood 200 200 200 

Percentage composition of fertilizer used in 1905. 

PHOSPHORIC ACID. 
Nitrogen. Potash. 

Available.| Total. 
% % % % 

AOC TETINTY) HN Os eiliotat isla] =teieiala/aerstefela)ata\e)a eletsinis sivictele 4.7 6.7 8.5 8.3 
Lorontr 0b Glaneopad: coguAcornadCaconconton: 3.4 6.8 9.2 12.5 
UCR NTE NO co Avalcieicic oH wieisieieleslelpvaiacieraaltraisctele 2.7 8.0 10.2 10.0 
WisttsOn7s Mim proved .. cis. oe sels \ecieis'clcivicicislcte 3.0 6.0 7.0 5.0 
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Arrangement of acre plots, pounds of fertilizer and constituents 
applied and yield of potatoes. 


POUNDS PER ACRE IN YIELD OF 
FERTILIZER USED. FERTILIZER USED. POTATOES. 
3 Phosphorie 
£ Acid. © 
= 2 
c] > =o 3 
° , < = = 
B Kind. = oO 2 z 3 4 
2 5 20 S = D 6 = 
8 J i = Ss Ss = 3 
2 | = > ° iS) S I 
Z < Zi < ‘= ov = D 
Lbs. | Lbs.| Lbs.| Lbs. | Lbs. | Bbls. |Bbls. 
1)Watson’s Improved.............. 1,600 48 | 96 112 80 101 5 
| 
A NETOME ANKE Ope eelarl-iateleisle 8-1 eee 1,200 56 50 102 100 88 6 
3)Watson’s Improved.............- 1,250 |) By 75 87 62 71 1) 
A\Home wixed 36280. oes, 1,000 | 34 | 70 92 125 724 7 
5|Watson’s Improved............-- 1360 | 9850 || 2b Ne er 62 93 5k 
6|Home mixed 8 A .........00e000 ee 1,000 | 27 | so | 102 | 100 83 2h 
7|Watson’s Improved.............- | 1,250 37 75 87 62 87 3 
SiHOMe mi REd Zi. eljereaticto es ee steere 1,200 | 56 80 102 100 S7 5 
9)/Watson’s Improved......... ..-. 1,250 37 75 87 62 90 43 
W)Home mixed 3..2..0s.5.0ceses-52 1,000 | 34 | 70 | 92 125 89 4 
11|Watson’s Improved.............. 1,250 37 75 87 62 99 4 
TZ ELOMIS WMS Al «cielo etereieieieeraeee 1,000 27 80 102 100 99 43 
13|Watson’s Improved.............. 1,250 | 37 75 87 62 106 5 


The irregularities of the yields on the first 4 plots can be 
explained by the differences in the character of the soil. Com- 
paring the yields on the home mixed plots with the average of 
the commercial fertilizer plots either side of the home mixed 
plots the following results are obtained: 

Formula No. 2, 87 barrels; Watson’s Improved, 87 barrels. 

Formula No. 3, 81 barrels ;Watson’s Improved, 88 barrels. 

Formula No. 3A, 91 barrels: Watson’s Improved, 96 barrels. 

It will be noted that the results on the whole are again lower 
with home mixed goods than with the commercial fertilizer. 
The results are not consistent, however, with each other, and 
no conclusive interpretation of the results is apparent. It is 
planned to continue the comparisons another season. 


THE EFFECT OF THE RATION ON THE VALUE OF 
THE MANURE. 


J. M. BARTLETT. 


In digestion experiments with steers, where both the feces and 
the urine were saved, potash and phosphoric acid determinations 
as will as nitrogen were made in order that the fertilizing value 
of the manure from the different rations could be compared. It 
will be noticed that no figures are given in the table on page 26 
for the percentages of potash found in the urine. The deter- 
minations were made, but owing to a probable error in calculat- 
ing the results from the dry to the fresh bases, which at this 
time cannot be corrected, they are omitted. Other experiments 
show that the potash of the food is practically all given off in the 
excretions, so the figures given for potash in the urine are ob- 
tained by subtracting the potash of the feces from the total 
amount taken in the food. 

Only traces of phosphoric acid were found in the urine. In 
the first experiment with hay alene, more nitrogen was found in 
the excretions than was taken in the food. This discrepancy 
was probably due to insufficient nitrogen in the ration to main- 
tain the animals and they lost flesh, excreting some body nitro- 
gen. Therefore the feces from this ration relatively contains 
more nitrogen and value higher than they should, for it is evi- 
dent that the animals could not continue for any length of time 
to give off more nitrogen than they received. 

The results are given in the tables which follow: 

The first table on page 26 gives the weights of food eaten and 
feces and urine excreted for each animal for the five days that 
the experiment occupied and the second table contains the per- 
centages of fertilizing ingredients in both food and excreta. 

The tables on page 27 contain the amount of fertilizing ingre- 
dients excreted by each animal and the total amount of fertiliz- 
ing ingredients in the food, feces and urine, also the percentages 
excreted. 
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The total weight of food eaten, and feces and urine excreted 
by each steer for five days. 


ne : : 
ora) ‘ I 3 
OE = z ° 
aS) CG m oD 
| OA = o a 
u 
Grams.| Grams. || Grams. 
Pay sGlONC 2 ta. oc. csi LepgscgaRns NeoosS 1 S143 | eerteeerterts 7159 
ELS ype el OVE rae ste nietelattcvarateleversl (ai siejs svoretalaisias 2 ASTAS I Rierersrete ares 7133 
Hay and spring wheat bran.......... 1 15875 | 6804 786 
Hay and spring wheat bran.......... 2 15875 6804 8485 
Hay and winter wheat bran.......... ] 15875 6804 8256 
Hay and winter wheat bran.......... . 2 | 15875 6804 | 8256 
Hay ana cottonseed meal............. 1 18143 4536 || 8501 
Hay and cottonseed meal............. 2 18143 4536 8501 
I 


Urine. 


Grams. 
16964 
17372 
15784 
17826 
11130 
16919 
13970 
16645 


Percentage of fertilizing material in the food, feces and urine. 


) 

Nitrogen. oS 4 

23 = «g 

ae Ube 

FoopD % % % % 

ER DY etateteiote slo) oloVeie’orsielael=iaisia aye ,e,afeveye moieieiais ei ciclaleisierersecTsiate sis) |isnoogs Se 0.33 1.49 
Sprinp; wheat Dram: 2.5./<j/- sentence dence seebrioser MATON Naoenoscs5 3.19 1.79 
Winter wheat bran case... c limes cela scl cleats PAR) leranbasons 2.86 1.46 
Cottonseed! MCal sc cos. jele a seis cies was ce seins .eirieieiers ets) \\aosannncss | 3.10 1.94 
FECES AND URINE Feces. | Urine. | Feces. | Feces. 
Hipiyjall one srtester acim cite itetaeite a ieee ater Steer 1 1.34 0.59 0.58 0.59 
Tey AL OVVO iro ove elm ravoielo o susie (0) s/eloials ploiniewets|vis(elasls Steer 2 1.25 0.59 0.64 0.48 
Hay and spring wheat bran.............. Steer 1 1.47 0.97 2.83 1.69 
Hay and spring wheat bran.............. Steer 2 J.51 0.86 2.49 1.17 
Hay and winter wheat bran.............. Steer] 1.45 1.16 2.82 1.74 
Hay and winter wheat bran.............. Steer 2 1.48 0.75 2.26 1.29 
Hay and cottonseed..........0.--00e Aseon Steer i 1.80 1.87 1.94 0.98 
Hay and cottonseed......-..-..esessesecee Steer 2 1.81 1.48 1.57 1.04 
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Fertilizing elements excreted by each steer for five days 


| NITROGEN. POTASH. 


2 
| : E 
ier nas R = 
Grams.}| Grams.| Grams.}| Grams. | Grams. 

ralriy (KO el annagaaoodocceennuccc Steer 1 95.9 100 1 41.5 42.2 228.1 
Hay alone........ lode none copa its\ e184 89.2 102.5 45.6 34.2 236.1 
Hay and spring wheat bran, Steer ] 12971 153.1 248.6 148.5 209.9 
Hay and spring wheat bran, Steer2) 128.2 153.3 211.3 99.3 259 1 
Hay and winter wheat bran, Steer)) 119.7 129.1 191.5 143.7 192.2 
Hay and winter wheat bran, Steer 2 122.2 126.9 186.6 106.5 229.4 
Hay and cottonseed meal....Steer 1 153.0 261.3 164.9 §3.3 275.0 
Hay and cottonseed meal....Steer2) 154.6 246.5 134.1 88.8 269.5 


Fertilizing elements in food and the average amount excreted 
for each experiment. Five days. 


AMOUNT IN AMOUNT PER CENT 
FOOD. EXCRETED. EXCRETED. 
rs S < S S iy 
o - ®o Oo 2 >) 
Sr aleese dey nee Ue ae enced: a eget f aed 
° D g iS D z o D 
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Gms.|Gms./Gms./\Gms./Gms.|\Gms.| % % 


EER VRALON Goats arslersicaiemovisisieie vein set ents 143.3] 59.9] 270.3} 193.9] 43.6] 270 3] 135.3]. 71.8 
Hay and spring wheat bran......... 306.4] 269.6] 358.4] 276.4] 229.2) 358.4) 89.2] 85.3 
Hay and winter wheat bran......... 300.9} 243.3) 335.9) 254.0] 189.1] 335.9] 84.4) 77.7 


Hay and cottonseed meal, 8 to 2....| 482.6} 200.5} 358.3] 407-7] 149.5) 358.3 84.7) 74.6 


In the table that follows there are given the values of the 
fertilizing constituents of the total excreta in each experiment 
and of the resulting manure from 100 pounds of each feed, pro- 
vided both the solid and liquid excreta are saved. In the cal- 
culations the values for the same materials assumed for commer- 
cial fertilizers in 1904 are used. 
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The money value of the fertilizing elements excreted for each 


ex periment. 
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Cents. Cents. | Cents. | Cents. 


13 Icha Kole\adnapeuspoqeeno macnn ccrDbee soEnoUadbuaT 5.36 -39 2.98 8.63 
Hay and spring wheat bran.............., ws. 10.40 | 2.03 3.95 16.38 
Hay and winter wheat bran......... ZOOOddaOL 9.52 1.67 3.70 14.89 
Hay andcottonseed me ale. oa -<cetsei-tsiste ste ss stole | 15.80 | 1.32 3.95 20.57 
MOO MDS WEY aca svecetetolarciniecietraciececsigreeins. restr eare 13.50 -98 7.45 21.95 
100 lbsspring wheat braninessscseceese eee | + 37.80 11.91 8.93 58.64 
100 lbs. winter wheat bran .............06..000- | 31.90 8.85 7.21 48.02 
100 Tbsircottonseed measly. ses ce merrier 99.40 9.30 9.60 118.30 


The figures given in the above tables furnish results which 
are instructive and may be of considerable value to the farmer. 
In feeding animals or buying feeds, one is very likely to consider 
only the feeding or flesh forming value of the feeds, not taking 
into consideration their effect on the value of the manure pro- 
duced. When more manure is needed than can be made and 
the supply has to be frequently supplemented with commercial 
fertilizers, the purchase of high priced feeds rich in fertilizing 
material is oftentimes the most economical on account of the 
increased value of the manure they make. In the preceding 
table it will be seen that for every 100 pounds of cottonseed 
meal fed, about $1.18 worth of fertilizing material was given 
off in the excreta when everything is saved. 

Another important fact can be learned from the table on 
page 27 which shows the amount of fertilizing elements in both 
the solid and liquid excrements. It will be noticed that the 
larger part of the nitrogen, the most expensive element, and 
potash are given off in the urine, hence the importance of saving 
all of this most valuable part of the manure. Not only are other 
elements found in large quantities in the liquid, but they are in 
much more available form than in the solid. 


ORCHARD NOTES. 
W. M. Munson. 


The fact that the apple grows in many parts of the State as 
though it were indigenous and that orchards will exist and bear 
a partial crop of fruit though seriously neglected, is responsible 
for much of the ill-treatment so common to the orchards of 
Maine. There is little doubt, however, that a well managed 
orchard is a most valuable farm property, and one of the surest 
sources of income. For many years the Experiment Station 
has devoted a large amount of attention to the orchard industry, 
as evidenced by its publications on this important subject. It 
is the purpose of the present bulletin to report recent observa- 
tions and experiments upon successful orchard management. 


NOTES ON SPRAYING. 

“Watch and spray,” as well as “cultivate and feed,’ must be 
the motto of the successful orchardist. The importance of 
watchfulness, and the direct value of spraying, as a means of 
holding in check insect and fungous enemies of the orchard, 
have been repeatedly urged by this Experiment Station* and 
in so far as suggestions made have been followed, the results 
obtained by the fruit-growers of the State have been satisfactory. 

By the work of this Station it has been shown beyond doubt 
that, by spraying at the proper time, and in the proper manner, 
the canker worm, tent caterpillar and forest caterpillar may be 
held in check ; that the “apple worm” or codling moth may be 
controlled ; that scale insects may be destroyed; that the green 
aphis or plant louse may be killed; that apple scab, cracking of 
pears, and rotting of plums may be very greatly reduced ;—and 


still spraying is not a common practice among the fruit-growers 
of Maine! 


* Repts. Maine Expt. Sta. 1891, 1892, 1893, 1894; Buls. 8, 52, 56. 


30 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


With the great orchardists of New York, Michigan and the 
Pacific slope, spraying is just as much a part of the regular work 
of fruit growing as is pruning, or even harvesting. No live 
orchardist of California or Oregon would think of omitting the 
five or six treatments with Bordeaux mixture and Paris green, 
or with kerosene emulsion or resin wash, as the case might 
demand, any more than he would omit frequent cultivation or 
irrigation. It is because of this thoroughness in the production 
of fruit, as well as in grading and packing, that the fruit growers 
of the northwest are able to send their fruit across the continent 
and so nearly control the local eastern markets. 


REASON FOR SPRAYING. 


The leaves of plants have two functions essential to life and 
health. They act, in a measure, as both lungs and stomach for 
the plant. Consequently if they are destroyed or diseased, the 
whole plant suffers; the crop of fruit is lessened; and the 
vitality of the plant is weakened. It is for this reason that 
spraying is of importance, even in those seasons when there is no 
fruit. Spraying is an insurance and not a remedy, and there 
should be a definite purpose in view for every application. 
Specific directions for controlling the leading insect and fungous 
enemies of the orchard are given in “How to Fight Apple 
Enemies,” published by this Experiment Station and sent free to 
any one requesting it. 


RESULTS OF SPRAYING. 


In a recent canvas of the orchards of Wayne and Orleans 
counties, New York, by Dr. George F. Warren,* it was found 
that in Wayne county, of 66 sprayed orchards, representing 626 
acres, the yield in 1903 was at the rate of 280 bushels per acre; 
while 107 unsprayed orchards, covering 673 acres, yielded at the 
rate of 253 bushels per acre. For the sprayed fruit the average 
price per barrel was $2.02; while for the unsprayed fruit the 
price was but $1.80. 


* Bul. 226, 227, Cornell Univ. Expt. Sta. 


Figure I. 
The menace of the caterpillar—Trees not spraye 
See page 32. 


Figure 2. 
The menace of the caterpillar—Result of spraying with arsenical 
poisons.—See page 32. 
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Of 179 orchards canvassed in Orleans county the following 
report was made: 


Yields and incomes from orchards sprayed different numbers of 


times. 
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The significance of the figures given is so obvious that com- 
ment is unnecessary, except that they corroborate in full the 
experience of those who have practiced similar treatment in this 
State. 

THE MENACE OF THE CATERPILLAR. 


The approach of the gipsy-moth and the brown-tail, has 
stirred the people of Maine to such an extent as to insure active 
steps for the control of these pests. Every year, however, trees 
are defoliated by canker worm, forest caterpillar, tent caterpillar, 
and similar enemies, with little attempt on the part of growers to 
protect themselves from damage. 

It is well understood that the forest caterpillar appears in 
destructive numbers at more or less irregular intervals; only to 
disappear again, after ruining many orchards, and defoliating 
hundreds of thousands of forest trees. This disappearance is 
caused by the rapid increase of natural parasites. With the 
destruction of the caterpillars, the parasites die, and so there is 
an alternation in the period when there are many and when 
there are few of these pests. 

The last serious invasion of the forest caterpillar was in 1897 
and 1898, when whole orchards were swept as if by fire for two 
successive seasons. ‘The results were naturally disastrous. It 
is now nearly time for a return of this caterpillar and the enter- 
prising orchardist will be ready to meet it. 
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That the pest may be held in check was plainly demonstrated 
by the work of the Station during the last invasion. A large 
orchard of Baldwins which was sprayed with Paris green when 
the caterpillars first appeared and twice afterwards, was almost 
free from injury, while adjoining trees, not sprayed, were com- 
pletely defoliated, and never recovered from the injury. The 
accompanying cuts represent the condition of the two orchards 
late in June. 

Similar results have repeatedly been obtained in fighting the 
canker worm. It is highly important, however, that, for either 
of these pests, spraying be done just as soon as the leaves begin 
to unfold, and again in about a week or ten days. After the 
larve become half grown, spraying is not always effective. 

Another precautionary measure to be borne in mind, in deal- 
ing with the forest caterpillar, is to prevent migration from tree 
to tree, and from forest trees to the orchard trees. This may be 
effected by placing a band of tarred paper about the trunk of the 
tree and smearing this with a thick coating of equal parts of lard 
and sulphur. It is very important that this mixture be not 
placed directly on the bark of the tree, as injury almost invari- 
ably results. 

The method here noted was used with remarkable success in 
the orchards above mentioned. The caterpillars gathered by 
the hundred beneath the band, but would not cross the line, and 
were readily disposed of by means of a swab dipped in a very 
strong solution of washing powder. The masses of caterpillars 
upon the limbs were destroyed in the same way; those that 
escaped by dropping to the ground being stopped by the bands, 
and then killed as above. 


OYSTER-SHELL BARK LOUSE. 


An insect which is nearly as destructive as the dreaded San 
Jose scale, is annually doing thousands of dollars worth of dam- 
age in the State without the slightest notice on the part of farmer 
or fruit grower. This insect—the oyster-shell bark louse—is so 
familiar, and yet so inconspicuous, that it is usually overlooked. 
The insect is fully described in Bulletin 56 of this Station, to 
which the reader is referred. It frequently is the unsuspected 
cause of the stunted, sickly appearance of certain trees to be 
found in almost every orchard. The mature form, shown in 
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figure 7, may very readily be seen where the foliage is off. 
Every young orchard should be examined early in the spring 
and, if found infested, should be thoroughly treated with caustic 
soda or some other strong alkali. 

The eggs of this insect hatch in June, or early in July, and the 
little lice travel rapidly over the surface of the young wood and 
the fruit until they find a satisfactory feeding ground, when they 
insert their beaks and begin their campaign against the life of 
the tree. Figure 6 shows the young lice, natural size, early 
in July. 

Spraying the trees thoroughly with kerosene emulsion when 
the lice are in the migratory stage, as described in “How to 
Fight Apple Enemies,’ has in every instance, at the Station, 
been effective in controlling this pest. 


APPLE SCAB. 


Another ever present, and very generally neglected, pest of 
the orchard is the fungus disease, apple scab, or “black spot’ as 
it is sometimes called. This disease, figure 3, has been so 
frequently described as to be perfectly familiar. As shown in 
former reports of this Station,* spraying is effective in securing 
a crop of fruit relatively free from this disease, even in those 
seasons when the scab is most prevalent. 

For several years the conditions in most parts of Maine have 
been such that the fruit has been relatively free from scab, and 
as a result many growers who took up the practice of spraying 
some years ago, have gradually ceased to spray. It should be 
said, however, that this neglect is wholly comparable to the neg- 
lect which permits the lapse of a fire insurance policy. It may 
be unnecessary to spray to secure a crop of fair fruit one year, 
or even two or three years in succession ; but when the unfavor- 
able season does come, if spraying has been neglected, there is 
frequently a needless loss of several hundred barrels of fruit in 
orchards of average size. 

As a result of the studies above mentioned + the fact was 
clearly demonstrated that, in a bad season, there was a difference 
of 50 per cent in the amount of perfect fruit upon sprayed and 
unsprayed trees; the best results being obtained from the use 


* Ann. Rpt. Maine Expt. Sta. 1891, 1892, 1893, 1804 
+ See details and summary, Rpt. Maine Expt. Sta., 1893, 125-128. 
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of Bordeaux mixture. In other words, trees not sprayed gave 
on three successive years .1, .9, and 38.2 per cent of the fruit 
free from scab, while the same years an equal number of trees 
sprayed with eau celeste (copper sulphate, carbonate of soda 
and ammonia) gave 58.8, 30.1 and 72.8 per cent respectively. 
The third year Bordeaux mixture was used and gave still better 
results—79.9 per cent of the fruit being free from scab. 

From these, and similar results obtained all over the country, 
it is evident that spraying has ceased to be an experiment as a 
means of controlling certain orchard diseases. The results 
above cited have been repeatedly confirmed both at this Station 
and elsewhere. Reference is made to the subject at this time 
only to emphasize the importance of using precautionary 
measures. Even though there be no crop of fruit, the increased 
vigor of the trees as a result of clean healthy foliage, will far 
more than ‘repay the cost of spraying. This spraying with 
Bordeaux mixture should be done first before the buds burst, 
and again immediately after the blossoms fall, if but two treat- 
ments are to be given. If the season is very wet, however, at 
least four treatments at intervals of two or three weeks are 
found to be advantageous. 

PINK ROT. 


In 1902 a comparatively new fungous disease made its appear- 
ance to a very destructive extent in western New York. This 
disease, known as “Pink Rot,” because of its pinkish, mildew- 
like appearance, had long been known to botanists but only, or 
mainly, as a saprophyte, or fungus which grows on dead or 
decaying matter. It did not come under the writer’s personal 
observation until the present season; although said to have been 
destructive to stored apples in Maine in 1902. 

The appearance of this trouble is well shown in figure 4, 
from a photograph of fameuse apples grown at the Station the 
past year. The best description of the trouble, with a full 
account of its life history, is given by Eustace in Bulletin 227 
of the New York Agricultural Experiment Station. 

The disease attacks the fruit on the scab spots, where it 
appears like a pinkish mildew. Later in the season, the spots 
become brown, sunken and rotten. If badly attacked the whole 
fruit soon decays. Because of its appearance only on the scab _ 
spots, many have regarded it as simply another form of the 


20 
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Figure 3. Apple Scab. See page 34. 


Figure 4. Pink Rot. See page 35. 
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apple scab. Others have referred to it as a parasite on the scab 
fungus. Eustace maintains, however, that “there is absolutely 
no connection between the two. The only part that the scab had 
in the matter was that it ruptured the epidermis (skin) of the 
apple, thus making an entrance for this fungus to grow into the 
tissue and cause the rot.” 

A distinctive characteristic of this disease is that the decayed 
spots are rather dry and corky, and not very deep. Apples thus 
affected might, in some cases, be used for evaporating, as the 
diseased portion could be removed in paring; but because of the 
bitter character of the rot, affected fruit would be worthless for 
cider. 

The disease is specially destructive to stored fruit, the 
“sweating” of the fruit furnishing just the right conditions for 
its rapid development. Eustace reports that: “It was notice- 
able that the fruit in the bottom of large bins, such as are used 
about cider mills and drying houses, would become one mass 
of decay if allowed to remain there longer than a few days.”* 
It was in stored fruit that the loss before mentioned occurred in 
Maine. 

As is well known, the “scab” is ever with us, and growers 
have become accustomed to its disfiguring presence; but with 
the advent of this destructive secondary enemy, the importance 
of warding off the attack of both becomes imperative. Thorough 
spraying with Bordeaux mixture is the only safe means of 
preventing this trouble. 


EFFECT OF AN UNBALANCED RATION. 


In 1904 an obscure disease affected the fruit of certain trees 
in the orchard of Mr. Chas. S. Pope, Manchester. No similar 
trouble had ever come under the notice of the writer and this 
note is made simply as a matter of record” A careful study of 
the cause of the condition described is being carried on at the 
present time. 

In August, when about the size of walnuts, the fruits began 
to crack and to drop. Marked indentations, somewhat similar to 
those made by curculio, were abundant. No evidence of insect 
work could be discovered, however. When the fruit was 
opened, the tissue under the indented parts was found to be dry 


7 Bal. 227 NY. Expt. ‘Sta:,.373: 
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and brown. Most of the fruit ceased to grow, and by the first 
of September the larger part of it was on the ground; though 
early in the season all the trees were well loaded. ‘The leaves, 
however, appeared perfectly healthy. 

At the time of harvesting, October 10, most of the trees had 
lost all of their fruit. Such as remained on some of the trees 
was, for the most part, small and deformed. Some of the fruit, 
however, was of medium size with one side cracked as in figure 
5, and a small portion was without marked blemish. In all cases, 
however, the texture of the fruit was soft and spongy,—about 
as might be expected in April or May. The surface of the 
fruits was also characteristic, there being numerous minute 
elevations or “pimples,” corresponding to the grayish dots on 
the fruit. This feature is shown in figure 5, and was so notice- 
able that the workmen spoke of it in handling the fruit after 
removal to the cellar. Though a small portion of the fruit 
was on the trees at harvest time, it dropped so easily that no 
attempt was made to save it for packing. The slightest jarring 
of the limbs would cause it to fall. 

The reason for the condition above indicated is, as already 
noted, very obscure. A careful microscopic examination was 
made without finding evidence of any fungous enemy, even in 
the brown dry tissue above mentioned. It was then observed 
that the condition existed only with certain trees included in a 
fertilizer experiment in which an excess of available nitrogen 
is applied every year. The first tree noticed was in the plat 
receiving nitrate of soda and acid phosphate, and later it was 
found that every tree on this plat, as also on the adjoining plat 
which received nitrate only, was affected as described. In one 
or two instances check trees which adjoined the nitrate plat, and 
received no direct application of fertilizer, showed a tendency 
in this direction. None of the other trees in the whole orchard, 
however, gave the least indication of the trouble. A fertilizer 
plat on which were muriate of potash and acid phosphate, and 
another on which was muriate only, separated from the first by 
only a single row of trees, were entirely free from the disease. 

The supposition was therefore made that the trouble was 
physiological and due to the excessive amount of available 
nitrogen and the lack of potash. Of course this is a matter of 
conjecture and can be settled only by definite and careful experi- 
ment. 


39 


wie 


NOTYI 


HARD 


RC 


O 


figure 5. 


The effect of an 


unbalanced ration (?) 


See page 37. 
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In partial support of the supposition adopted, is the report of 
Mr. P. L. Ricker of the U. S. Department of Agriculture to 
whom specimens of fruit and leaves were sent. Knowing noth- 
ing of the conditions under which the trees were growing, Mr. 
Ricker reports:* ‘I can make out no signs of any fungus 
mycelium in the apple. There is a little ordinary mould around 
one of the holes in the apple, but not in condition to determine. 
It is not connected with the disease of the apple—if it can be so 
called. The main trouble seems to be from the bites of curculio. 
* * * The apples have been in a moist chamber ever since 
they came but no fungus has developed yet. There is a little 
core rot in some of them, the cause of which is not definitely 
known, but it is physiological and supposed to be due to some 
trouble in nutrition, or perhaps some root trouble. This, how- 
ever, can only be determined by examining the roots and the 
conditions under which the tree was growing. There are none 
of the fungous diseases on the leaves, either: * )> =) anmem 
course none of the physiological diseases can be determined 
from samples of the plants sent. A careful study of them in 
their natural surroundings is necessary, with, perhaps, experi- 
ments looking towards the improvement of soil conditions.” 

The outcome of a further study of this problem may be of 
much interest and some importance in connection with the 
rational fertilization of orchards. 


WINTER INJURIES TO TREES. 


The injuries to trees during winter, in Maine, are usually 
due to the freezing of buds or young wood, and to girdling by 
mice. Both classes of injury have been emphasized by the 
severe winters of the past two or three years. 


FREEZING, 


The winters of 1903-4 and of 1904-5 were exceptionally severe 
in Maine, and as a result many complaints were made that the 
apple orchards had suffered more than for the previous twenty 
years. An explanation of this condition is not difficult; and a 
partial remedy is easily applied. More important than a rem- 
edy, however, is an awakening to the need of using measures 
which will prevent a recurrence of the trouble in the future. 


* Personal letter to the writer Oct. 21, 1904. 
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There is little doubt that, to a large extent, the injury noted 
was due to the full crop of fruit borne in 1904, immediately 
following a trying season, and succeeded by a particularly severe 
winter. In the early part of the season of 1903, there was a 
very slight rainfall. This drought was followed late in the 
season by excessive rains which caused a full development of 
fruit buds and late growth of wood. Though the trees did not 
appear to suffer much after the trying winter which followed, 
they were doubtless considerably weakened, and the heavy loads 
of fruit borne in the next season left them in an exhausted con- 
dition before the second severe winter came on. From the first, 
the winter of 1904-5 was trying. In December there were 
twenty-six mornings when the mercury went to zero or below, 
and several times during the winter 20° to 30° below zero were 
reached. As a (probable) result of these conditions, the trees 
suffered as indicated. In almost every case coming under the 
writer's observation, the trees which suffered most were those 
which bore a full crop the previous year. 

The injury was manifested by the killing of the smaller limbs, 
and in many cases by the death of the whole tree. The central 
portions of the tops of many Gravenstein trees were ruined. 
Many Baldwin tops were thinned. So far as observed, how- 
ever, there was not a marked difference in the destruction of 
nursery grown Baldwins as compared with those top-worked 
on seedling stocks; although it is commonly supposed that the 
trunk of the Baldwin is tender.* 

Trees which had been well cultivated and fertilized, if allowed 
to overbear were, in many cases, ruined. One Baldwin tree 
which bore 8% barrels of fruit in 1904 (see figure 10, Bul. 122) 
was practically ruined. There is little doubt that had one-half 
of the fruit been removed from such trees early in the summer, 
less trouble would have been experienced. 

In neglected orchards, or in many cases where good thrifty 
orchards were left in sod, the injured trees continued to deteri- 
orate, and many died later in the season. In those cases where 


*In Bulletin 269, N. Y. Expt. Sta., page 336, Eustace reports that in 
1903 young nursery trees of Baldwin are very susceptible to injury by 
cold; and Baldwin and Gravenstein are reported as injured most by 
some New York growers. 

Mr. F. H. Morse of Oxford County, Me., reports injury to the Bald- 
win trunks in winter of 1904-5. 
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the land was plowed and fertilized, however, the trees started a 
new growth of vigorous shoots near the base of the main limbs, 
and it will be possible to build a new top on such. 

Those orchards which were not pruned last spring should be 
treated at once; all dead wood being removed and injured 
branches being shortened, to give the new wood a chance to 
develop. In many cases, too, if a vigorous growth was made 
last season, cions may be set which will aid in re-forming a 
good top. 

To prevent future injury in this way, avoid allowing the trees 
to be overloaded with fruit. The fact that as many barrels of 
fruit may be secured, with much less strain on the vitality of the 
trees, as a result of systematic thinning, has been fully demon- 
strated ; and the price received for such thinned fruit will usually 
be enough higher to pay cost of labor. In fact the fruit must 
be harvested at some time, and it is wiser to remove wormy and 
deformed fruit in August, rather than in October. 

Proper cultivation and feeding will go far toward putting 
trees in condition to withstand a severe winter; but in no case 
should cultivation be continued later than August Ist to roth. 
A cover crop of some kind sown at the time of last cultivation 
will often aid in checking late growth of trees. 

Young trees which fail to mature their wood before cold 
weather, frequently suffer. Such trees should have the young 
wood pinched back about the time of the first frost,—about the 
middle of September at Orono; two weeks later in the southern 
part of the State. 

MICE, 


More complaint as to winter injury by mice was heard during 
the past season, than since 1891. Whole orchards of bearing 
age were ruined. “The attention of the writer was called to trees 
ten inches in diameter which were almost completely girdled. 
This condition was of course due to the very severe winter with 
the prevailing deep snows from early December till late in 
March. While so much trouble may not be experienced again 
for some years, it is liable to occur at any time; and the careful 
orchardist will not only repair past injuries but, as far as pos- 
sible, prevent future ones. 

Any ordinary case of girdling by mice may easily be repaired 
by “bridge grafting.’’ This consists simply in trimming the 
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edges of the mangled bark back to where it is firm and healthy, 
and inserting cions at intervals of an inch or two around the 
girdled portion. This is done by raising the bark, both above 
and below the girdle, with the point of a knife, and putting under 
it the end of a cion which has previously been made wedge 
shaped at each end. The cion must be fresh, vigorous, young 
wood and may be of the same tree, or of any other variety. 
When finished the work will be as indicated in figure 8. 

To prevent drying of the wood, and of the edges ot the bark 
before the cions unite, it is well to cover the injured part with a 
plastic made of clay and cow dung, and cover the whole with a 
piece of burlap,—as an old fertilizer sack. 

A tree nearly a foot in diameter was treated by the writer as 
described last spring, and every cion united and made a good 
growth during the summer. 

Figure 9 shows a pear tree about thirty years old that was 
bridge grafted when young. It is now more than a foot in 
diameter and bears well every year. 

Better than repair, however, is the prevention of injury to a 
young orchard. This may easily be accomplished by the use of 
some protective covering at the base of the tree. The most 
common materials used are wire screen, tarred paper, and wood 
veneer. 

The protectors should be about two feet high, otherwise they 
are not always effective. They should also be pressed into the 
ground so that mice cannot crawl under. The first cost of the 
wire screen is greater than that of the others, but as it lasts 
several years, and requires no attention after the first putting on 
the cost is more than balanced by reduced amount-of labor. 

The practice at the Station has been to get a roll of 3-foot wire 
cloth and cut it into strips two feet long. These strips would 
then make four protectors, each nine inches wide. There is an 
advantage in using 2-foot wire, if available, becatise of the 
selvage ends, and the reduced amount of cutting required. 
These strips are put loosely about the tree and held in place with 
small annealed wire at top, middle, and bottom. 

The strips of tarred paper are put on in the same way as the 
wire cloth, and usually held in place with pieces of twine. It is 
very important, however, that the paper be removed in the 
spring, as otherwise the trees are in danger of scalding. The 
material for protecting 400 young trees with wire last year, cost 
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Figure 8. 
Bridge-grafting of a girdled tree. 


See page 43. 


Figure 9. 
Saved by bridge-grafting. 
See page 43. 
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$7.50. Tarred paper for an equal number cost 84 cents,—refuse 
binding twine being used as tying material. The time required 
for applying was about the same in each case. Next spring, 
however, the paper must be removed, only to be renewed the 
following winter, while no further attention need be given the 
wire. 

Strips of wood veneer, costing $5.00 per thousand, are largely 
used in the western states. About 200 of them were used in 
comparison with the other materials named. Very little time is 
required for applying them, as no tying is needed, but the work 
must be done before freezing weather comes, or many of them 
will crack and be worthless. 

Another protective measure which has been used with satis- 
factory results is the tramping of the snow about the bases of 
the trees after a heavy storm. This makes a wall of ice which 
serves as a barrier. If, after tramping, a covering or mulch of 
stable manure is applied, there is less probability that further 
tramping will be needed. 

Still another, and cheaper, method of protection, is to apply a 
coat of paint to the tree. Many fear the effect of the paint, but 
if pure materials are used no ill effect appears to follow. On 
nursery trees at the Station, white lead, zinc white, and a special 
preparation, “Tanglefoot,” have been used. While it cannot 
definitely be said that any of these keep the mice away—since 
none of the other trees in the nursery have suffered—no injury 
to the trees has in any case resulted. 


SUGGESTIONS AS TO HANDLING FRUIT. 


Just when and how to pick fruit depends largely upon the 
kind of fruit, the distance it must be shipped, and the demands 
of the market supplied. If one is delivering fruit directly to the 
consumer, and catering to a so-called “fancy market,’ he must 
see that the produce is in the very finest dessert condition, and 
fully ripe before picking. Consumers of such fruit are always 
willing to pay an extra price for the advantage of having it in 
the highest state of perfection. 

The process of ripening is incipient breaking down of plant 
tissue, and there is no well marked distinction between ‘‘green- 
ness,’’ “ripeness” and “‘decay.’’ One stage passes into the other 
insensibly, and it may be seen that the riper the fruit the sooner 
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the breaking down of the tissues (in other words decay) may 
be expected. Fruits that are picked when very green or imma- 
ture will not break down so quickly as those that are farther 
advanced. As a rule, however, such fruits never reach the 
most edible stage, and they frequently shrivel and become 
unmarketable. Many of the peaches brought into the markets 
of Maine are, because of too early picking, totally unfit for use, 
but we eat them,—and some call them good. Some of the 
winter apples, like Roxbury Russet, and Ben Davis, if harvested 
too early, will shrivel and become practically worthless before 
spring. 

The precise stage at which fruit may be most advantageously 
harvested is a matter which each grower must decide for himself, 
in accordance with the conditions of his market. Some success- 
ful orchardists depend upon Williams’ Favorite as their chief 
market apple, allowing the fruit to ripen on the tree and market- 
ing only choice dessert specimens. Naturally such a course 
would be possible only when there is a good local market. 

It may be superfluous to suggest how to pick fruit. Never- 
theless this is one of the most important factors in the successful 
handling of the product. The hiring of cheap laborers for 
picking is of doubtful economy, although for many kinds of 
work such laborers, who will do as told, are valuable help, even 
though not familiar with the details of the business. In general, 
however, the picker should understand the importance of his 
work, and should bear in mind the fact that every evidence of 
handling detracts from the market value of the fruit. There is 
a general notion that any one can pick apples, but such is not the 
case; and every year large amounts of fruit are lost and many 
trees permanently injured by careless or ignorant pickers. 
During the past season some of the Tolmans and Alexanders in 
the Station orchards were rendered almost unsaleable because 
the pickers grasped the fruit so firmly as to leave an imprint of 
every finger on the apple. 

It is, perhaps, unnecessary to urge that usually the apple is 
not ready for harvest until it will part readily from the fruit 
spur. The fruit should never be pressed with thumb and fingers, 
or thrown into a basket or bag. All fruit should be handled as 
carefully as would be necessary with eggs. 

During the last apple harvest, in spite of the high price of 
fruit, the writer saw a prominent farmer carefully hand pick his 
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Baldwins and Greenings and then pour them into fertilizer sacks 
to carry to the cellar. Nor, strange to say, is this unusual with 
many farmers who grow a few apples as a side issue. Almost 
every day, otherwise good fruit is brought to market in this 
careless manner. It is frequently the man who handles fruit in 
this way who complains that fruit growing is not a profitable 
feature of his farm work. 

Pears are frequently injured by being left on the trees too 
long. These should be gathered just as soon as they will part 
from the tree readily, and should be ripened in a cool, dark place. 
In the case of winter pears, the usual guide for harvesting is the 
time when the pears begin to drop. 


SUGGESTIONS ON PRUNING. 


Intelligent pruning at the right time is absolutely essential to 
the production of the best fruit. An unpruned tree may, in 
many instances, produce a larger number of apples than an 
adjacent pruned tree; but the percentage of merchantable fruit 
will invariably be smaller. Small apples contain just as many 
seeds as large ones, and therefore make practically as great 
demands on the store of plant food. They do not, however, 
fill the basket, nor the pocketbook, so rapidly as the others. 

The amount of pruning necessary depends largely upon the 
location and exposure of the orchard. Trees on a warm, south- 
ern slope, freely exposed to the winds, require much less pruning 
than do those in a cool, sheltered location which is lacking in 
sunshine. Plenty of light is essential to the production of 
highly colored fruit. It is desirable that trees should be pruned 
intelligently from the time they are set, but old trees may often 
be given a new lease of life by judicious management. If the 
trees have been long neglected and require heavy pruning, do 
not remove all of the wood the first year. Removal of a portion 
of the top, thus distributing the food gathered by the roots to 
a smaller number of branches, tends to produce rapid growth 
and a renewed vigor of the tree. The removal of too much 
at one time, will start the growth of water-sprouts and defeat 
the very purpose in view. 

The best time for pruning is on warm days from January to 
May. More can be accomplished in the longer days of March, 
April and May, but many prefer to go through the orchard on 
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the crust of a deep snow. The time of year when the cut is 
made has little effect on the readiness with which the wound 
heals, but more care is necessary to prevent injury to trees 
pruned when the wood is frozen. 
A wound made by removing a limb heals best if the cut is 
made close to the trunk or branch. A stub two or three inches 
long does not heal, and becomes a lodging place for spores of 
fungi and bacteria which cause decay and death of the tree. 
The splitting down of large limbs may often be avoided when 
pruning, by sawing in from the under side first; but in every 
case, see that the wound is left clean and smooth. Wounds 
should also be covered immediately with a coat of paint, shellac, 
or grafting wax to keep out the moisture and the spores before 
mentioned. 


POULTRY EXPERIMENTS, 1905-6. 
G. M. GOweELt. 


[The poultry work of the Experiment Station was undertaken 
primarily to study breeding for egg production and has been in 
progress for several years. Two years ago the Bureau of 
Animal Industry of the U. S. Department of Agriculture desired 
to cooperate in the work and is now contributing $1,000 per year 
to assist in the carrying forward of the breeding experiments. 
Considerable unpublished data from these experiments have 
accumulated, but it has been decided to hold this matter for 
another year before it is published, at which time it will probably 
be issued as a bulletin of the Bureau of Animal Industry. 

The following papers on poultry experiments have been pub- 
lished. These are no longer available for distribution. A sum- 
mary bulletin bringing the work up to date has been prepared 
for the Bureau of Animal Industry and will be shortly issued 
by the U. S. Department of Agriculture. This can be obtained 
by addressing the Secretary of Agriculture, Washington, D. C. 

Number of Laying Hens that can be profitably kept in 

one Pen, Annual Report for 1808. 

Feeding Chickens for Growth, Bulletin 64. 

Breeding for Egg Production, Bulletin 64. 

Feeding Chickens for Growth, Bulletin 70. 

Experiments in Incubation, Bulletin 70. 

Breeding for Egg Production, Bulletin 79. 

Breeding for Egg Production, Bulletin 93. 
Floor Space, etc., in relation to Egg Production, Bul- 
letin 93. 

Poultry Management as practiced at the Maine Station, 
Bulletin 100. 

Poultry Experiments, 1903-5, Bulletin 117. 

This bulletin (130) in addition to containing accounts of 
experimental work, supplements bulletins 100 and 117 by out- 
lining the methods of housing and handling the stock that have 
been adopted since these bulletins were issued.—C. D. W.] 
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THE INcuBATOR House Anp PouLTRYMAN’S RESIDENCE. 


Last fall the Station constructed an incubator cellar with a 
residence for the poultryman above it. The building is located 
conveniently near the poultry buildings and runs, and yet suffi- 
ciently removed to make it desirable as a residence. 

Living so handy enables the poultryman to be in close touch 
with his work during the incubating and brooding season. 
While the incubators are in operation he inspects them at 5 
o'clock in the morning and between 8 and 9 P.M. During the 
breeding period and while the chickens are on the range, it is 
desirable to have them liberated and fed as soon as they can 
see to eat in the morning, and not shut in at night until just 
before dark. This makes a long day for the caretaker, and the 
handy location of this house enables him to do his work more 
easily and satisfactorily. 

The incubator cellar is 30 feet square, inside measurements, 
and 7 feet in the clear. Its walls are of concrete material 
and the floor is cemented. Two large cellar windows are in 
each of the west, north and east sides, but none on the south, as 
the warmth of the sun, admitted by windows in that side, would 
be lable to raise the temperature of the cellar during the middle 
of the day. The six windows give good light for caring for 
incubators and handling the eggs. Broad shutters darken the 
room when the eggs are being tested. The building has’ two 
chimneys and each has two separate flues. One flue in each 
chimney connects with the house fires and the other ventilates 
the cellar through adjustable openings. The chimneys being 
warmed by the up-stair fires cause the ventilating shutes to draw 
and ventilate the cellar quite well. In addition to these venti- 
lators, the double doors in the rollway have openings Io inches 
square with adjustable slides, and when necessary they are used 
to give complete ventilation. In the mornings, when the lamps 
are being cleaned and trimmed, and the out-of-door temperature 
is normal, both of the rollway doors are left partially open so as 
to quickly remove the odors of the lamps. 

Thorough ventilation and a full supply of clean air to the 
incubator cellar are imperative. The incubator room is large 
enough to accommodate 16 of the largest size Cyphers incuba- 
tors and leave space for passages between the machines for 


EXPERIMENTS. 


POULTRY 


PRA ALD ALERT TOO LO RET OP ERP R eRe eee Peewee e res 


EE 


Described 


on p 


age 52. 


21 


52 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


caring for lamps, turning and testing eggs, and other necessary 
work, 

The house is one story and has four good well finished rooms, 
with lavatory and closet, on the first floor, and a large unfinished 
attic on the second floor. A shed for fuel and storage extends 
in the rear of the building and shelters the rollway entrance. 
The outside aspect of the building and its surroundings are 
attractive. 


BROODER HOUSEs, 


Portable brooder houses of several different sizes and styles 
of construction are in use, sufficient to accommodate 2,000 
chickens to maturity. The houses which have proved most sat- 
isfactory are built on shoes so they can be drawn near together 
for convenience in the brooding season, during April, May and 
June, and then to the grass fields for the range season. 

Each of the houses accommodates 125 or 150 chicks from the 
time brooding commences until they are moved into winter 
quarters. They are large enough so the necessary work can be’ 
done comfortably in them. During rainy days, when the birds 
must be kept indoors, there is room for them, and they will not 
suffer seriously if the floors are generously covered with cut 
clover or chaff. The birds in them are safe at night from 
storms, and all thieves that walk on four feet, or fly. 

Such houses are almost indispensable to the person who 
raises few or many chickens. Their use removes many of the 
obstacles that tend to annoy and defeat the chicken raisers. 

Each house is 12 feet long and 7 feet wide. The front wall 
is 6 feet 2 inches high, and the back 4 feet 2 inches high from 
floor to roof, inside. This allows a full grown person to stand 
erect in the front part of the house. The two shoes on which 
it is built are 4 by 6 inches in size and lie flat. Their ends are 
chamfered on the under side so as to give them a sled runner 
turn. They are 14 feet long, and extend a foot outside of each 
end of the building. An inch auger hole slanting backward, and 
outward, is bored through each end of the shoes. For con- 
venience in moving the houses, a short chain with an eye bolt in 
each end, which can be slipped through the auger holes and 
keyed, is used. 

The floors are of two thicknesses of boards, breaking joints 
so as to prevent the air from drawing through. The walls and 
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roof are boarded and the walls are covered with Red Rope 
Neponset, and the roofs with No. 2 Paroid Roofing material. 
A door 2 feet wide and 6 feet high is placed in the center of the 
front wall with a window on each side of it. Each window con- 
tains six lights of 10 by 12 glass in one sash. It is hinged at the 
top and turns out, like an ordinary storm window. It is either 
closely buttoned down, or held open at different spaces, by hooks 
of various lengths. The longest opening is a foot, which leaves 
the window slanting out at an angle sufficient to give plenty of 
fresh air in warm weather when both windows are open and the 
houses full of birds. The advantages of hinged, over sliding 
windows are, that in stormy weather, rains and winds do not 
beat in to wet or annoy the birds, and free ventilation is not 
interfered with. The windows are covered with wire netting 
on the inside. A slide door, a foot square, is made down at the 
floor, near each end of the front of the building, for the chicks 
to pass through. A temporary board partition about 15 inches 
high divides the building crosswise into halves. Two No. 4 
Peep-O’-Day brooders are used in each of these houses. They 
are put about two inches away from the back wali so as to allow 
the free passage of air to the intake openings in the sides of the 
brooders. They set about a foot away from each end of the 
building, and this space is filled in with an elevated platform 
and incline, which allows the chicks to go out through the 
brooder door and down a broad easy grade to the floor. 

The Peep-O’-Day brooders are all made alike, with the lamp 
door at one side and the chick door at the other. They are 
located so that the lamp doors are towards the middle of the 
building and about four feet from each other, which gives about 
two feet between the lamp door and the temporary partition, 
sufficient room in which to attend to the lamps. 

The hinges to the brooder cover are changed, so as to bring 
them at the back, which allows the cover to turn up against the 
back wall out of the way. These portable houses are well made, 
of good material, and if the shoes are kept blocked up from the 
ground, they should last as long as other farm buildings. 

When they are drawn to the range for the warm season, they 
are turned back to the south, so that the sun may not shine in 
to the windows to heat the house and make it uncomfortable for 
the birds. Facing the north, the houses furnish good cool shel- 
ter during the heat of the day. 
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The houses which the pullets occupy are blocked up about a 
foot and a half and the open space between the house and the 
ground gives cool shelter which the birds enjoy. The pullets 
do not trouble about going under the houses to spend the night, 
but the cockerels do, and we find it necessary to board around 
the cockerel houses and deny them the cool retreat. 

As the cockerels develop in September and October, they 
become quarrelsome and there are bullies among them, at every 
house, that domineer over their mates during the day, and stand 
guard at the doors at dark. With such fellows in the way it is 
difficult getting the underlings into the house at shutting up time 
at night, if they have a chance to skulk under the building. 


Houses FoR LAYING AND BREEDING HENS, 


Two styles of houses are in use at the Station. One is a 
thoroughly made double walled building, 16 by 150 feet in size. 
It is always kept above freezing by a water heater and a flow 
and return, two-inch pipe, running the length of the building. 
This building was constructed with especial reference to com- 
fort, health and productiveness. Small well made houses with 
single walls had formerly been in use, but they would get white 
with frost in cold weather, if shut up close enough so the birds 
did not suffer from cold during winter nights. When the 
weather moderated, the white frost would change to water and 
the straw litter on the floor would become damp and clammy. 
The birds showed their dislike for the damp straw by keeping 
off from it as much as they could. Such houses were unsatis- 
factory, and so the large warmed house was built. It was a 
decided improvement over the cold ones, because it could be 
ventilated and the birds not suffer with the cold. But it was 
not possible to secure sufficient ventilation, even though the 
hcuse was moderately warmed, to prevent the presence of con- 
siderable moisture in the bedding. 

Good yields of eggs were obtained from hens kept in that 
house and the losses of birds were not excessive. The hens 
showed, however, that they were not in the best condition by a 
little lack of color in comb, and energy in action. This house 
has not been abandoned and is highly prized for laying hens. 
Since breeding cockerels cannot be carried in the other houses, 
without danger of chilled combs, they are wintered in this 
warmed house until danger from chilling is past. 
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In seeking for some better system of housing the birds one of 
the small close houses, formerly used, was changed into an open 
house. The building was 10 feet wide and 25 feet long. An 
opening 3 feet wide and 15 feet long was made close up under 
the plate, and was left open every day in winter, except when 
the snow or rain blew in. At night the opening was covered 
with a framed curtain made of cotton cloth. An elevated roost- 
ing closet along the entire length of the back of the building 
was made warm, by packing the walls with hay. A close fitting 
frame-cloth curtain shut them in at night. 

It did not freeze in the closet and the birds apparently did not 
suffer for lack of air. They seemed to enjoy coming out of the 
warm sleeping closet, down into the cold straw, which was 
never damp, as the whole house was open to the outside air and 
sun every day. There were no shut off corners of the floor, or 
closet that were damp. This building was used through three 
winters with 50 hens in it each year and did not have a sick bird 
in it. Not a case of cold or snuffles developed from sleeping in 
the closet with its cloth front, and then going directly down into 
the dry straw, in the cold room, and spending the day in the 
open air. 

The birds laid as well as did their mates in the large warmed 
house. Their combs have been red and plumage bright and they 
have given every evidence of perfect health and vigor. While 
they are on the roosts, in bed, they are warm. ‘They come down 
to their breakfasts and spend the day in the open air. Such 
habits of life seem to work equally well with brute or man. 

After having used this so-called Pioneer house one year, a 
house was constructed 12 feet wide and 68 feet long. Its front 
and back walls were 5 feet high and the roof was evenly divided. 
It was divided into 2 rooms, each 34 feet long. The elevated 
roosting closets extended along the entire backs of each room 
and they were constructed inthe same manner as the one in the 
Pioneer house. ‘The partition between the 2 rooms was made 
of 2 inch mesh poultry netting. There were 4 openings in the 
front of the building, 2 in each room, equal distances apart. — 
Each opening was 3% by 8 feet in size, fitted wtih frame cloth 
curtains, to be used only on winter nights and stormy days, in 
the same way that they were in the Pioneer house. These 
openings were put close up to the plates and came down to 
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within 1% feet of the floor. There were no glass windows in 
the building. 

This house was not satisfactory. There were currents of air 
from one end of the building to the other, even when there was 
little wind outside, and when the wind was high in winter the 
loose snow would be sifted in and distributed over a large part 
of the floor, dampening the litter and making life uncomfortable 
for the birds. The wire partition between the pens was replaced 
with one of close boards, and conditions were bettered; but each 
of the pens still had 2 openings, about 8 feet apart, and the same 
troubles from currents of air and sifting snow continued, 
although somewhat lessened. One of the openings was closed 
by screwing glass windows on the outside. This left each of 
the rooms with one opening and one large glass window. 

This change entirely corrected strong air currents through 
the building and sifting snow, except in heavy storms when the 
wind is strong from the south. Of course the large opening 
allows the wind to blow into the room, but as there is no outlet 
for it except where it came in, there are no drafts of air across 
the birds to cause them to be uncomfortable and take colds. 

Another difficulty remained; the opening came down to 
within 114 feet of the floor, and the birds, sunning themselves 
on the floor or scratching in the litter, were in the direct course 
of the outside air as it came into the room and they tried to find 
sheltered corners where they might be more comfortable. On 
this account the width of the opening was reduced from 314 
feet to 2 feet by ceiling up the lower part of it. This gave a 
bulkhead 3 feet high, sufficient to protect the birds on the floor 
from the direct inflow of out door air, and they were happy. 

One objection to this house still remains; its front wall is too 
low to allow room for a large opening, high enough so that the 
sun can shine in and back across the floor to the back wall dur- 
ing the short days in winter, when the sun runs low. This 
feature in construction, seems to be of the utmost importance, 
for dependence is had upon the sunshine and pure outside air, to 
keep the floor litter dry and the elevated roosting closet clean. 
The entire front of the roosting closet being open, leaves no dark 
corners where the air and light cannot do their thorough 
cleansing. 

Experience with the house showed its several bad features, 
On the other hand, the Pioneer house, which had been in use for 
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three years, gave great satisfaction, and the same general plan 
was adopted in the construction of a large house. 

This house, designated as House No. 2, was built three years 
ago. It is 12 feet wide and 150 feet long and is divided into 
20 feet sections. In each section, with its floor surface of 240 
feet, 50 pullets have been wintered each year, most successfully. 

Two years ago another house was built on the same plan, 
except that it is 16 feet wide instead of 12. It is 120 feet long 
and consists of 4 sections or houses, each 16 by 30 feet in size. 
There is no separate walk through the building, but in the close 
board partition, separating the pens, are doors, hung with double 
acting hinges, Which allow them to swing both ways, and close 
automatically, after the attendant passes through. Each pen 
has a floor surface of 480 feet and gives ample accommodation 
to 100 hens. All of the hens in these two open front houses, 
in flocks of 50 or 100, averaged laying 144 eggs each last year, 
and the birds were in excellent health. The front curtains were 
open all of the time every day, except the very stormiest in 
winter. 

While the same plan is common to all of these open front 
houses, the width has been increased in each succeednig one 
built. The first house was 10 feet wide, the second 12 feet, the 
third 16 feet in width. The laying and breeding house at 
Go-Well Farm, described on another page, is 20 feet wide and 
is more satisfactory than the narrower houses, because of 
economy in cost, and its greater housing capacity in proportion 
to its length, which reduces the labor required in caring for the 


birds, by having them in square rooms rather than in long 
narrow ones. 


ADDITIONAL OPPORTUNITIES FOR INVESTIGATION. 


The poultry plant at the Station is devoted to experiment and 
research work. ‘There are many questions relating directly to 
commercial poultry operations, that are left untouched because 
the Station plant was already taxed to its capacity. 

When the Go-Well poultry farm was established, last year, 
the opportunities were so good for studying poultry subjects on 
a purely commercial plant, where the entire energies of the 
place are devoted to this one business specialty, that arrange- 
ments were made with its owner which enables the Station to 
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/ 
study the practical application of many of its own findings on an 
extensive, intensive business plant. Some of the results thus 
far obtained are made a part of the present bulletin. 


GO-WELL FARM. 


Of the hundred acres of land comprising the farm, thirty 
acres immediately at, and overlooking the village of Orono was 
fallowed and tilled for a year, then seeded to clover and grasses, 
in order to bring it into good condition for poultry farming. 


The Barn and Incubator Room. 


A barn of the Shrever plank frame pattern, 40 feet square, 
with 22 feet walls, was erected over a dry basement which has 
a heavy stone wall on 3 sides. The ground slopes away from 
the building on the east side sufficiently so that the large doors 
and windows in that side of the basement, open out on to reced- 
ing ground, and renders the basement easy of access from a 
nearly level yard outside. 

In addition to the 2 windows of 12 lights each, of 10 by 14 
glass, in the east wall, the basement is lighted by 2 cellar win- 
dows in each of the 3 other sides. This gives a dry, well lighted 
room, 7 feet high and a little more than 36 feet square. It 
furnishes ample room for 24 of the largest Cyphers incubators, 
5 or 6 barrels of oil, work tables and wide passages among the 
machines. 

The windows on the exposed sides are shaded, when neces- 
sary, to protect from the warmth of the direct rays of the sun. 
During the spring months when the incubators are being used, 
the temperature of this room varies but little with changes in 
the weather outside. The first floor above the basement fur- 
nishes room for the storage of feed, machinery, appliances, and 
a general work room, while above it on the second floor, there 
was stored, last season, 40 tons of hay. 


Brooder Houses. 

There are 40 brooder houses built on shoes, so that they can 
be easily drawn about the farm to clean land when necessary. 
In size and construction, they are like the houses described under 
the heading,—Brooder Houses,—on pages 52 and 53. 
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In addition to the 80 Peep-O’Day brooders in these houses, 
there are 8 Cyphers out door brooders in use. Six thousand 
chickens are being raised this season (1906). 


The Laying and Breeding House. 

During the summer of 1905 a laying house was built to accom- 
modate 2,000 hens. It is 20 feet wide and 400 feet long. It 
is on the same general plan as houses No. 2 and 3 at the Experi- 
ment Station. House No. 2 is 12 feet wide; house No. 3 is 16 
feet wide, and this one is 20 feet wide. The widths have been 
increased in the last 2 houses, as experience has shown the 
advisability of it. At first it was thought the houses should be 
narrow so they might dry out readily, but the widest house dries 
out satisfactorily as the opening in the front is placed high up, 
so that in the shortest winter days the sun shines in on the floor 
to the back. 

The economy in the cost of the wide house over the narrow 
ones, when space is considered, is evident. The front and back 
walls in the narrow house cost about as much per lineal foot as 
those in the wide house, and the greatly increased floor space is 
secured by building in a strip of floor and roof, running length- 
wise of the building. The carrying capacity of a house 20 feet 
wide is 66 per cent greater than that of a house 12 feet wide, 
and it is secured by building additional floor space only. The 
walls, doors and windows remain the same as in the narrow 
house, except that the front wall is made a little higher. Three 
sills which are 6 inches square run lengthwise of the house, the 
central one supporting the floor timbers in the middle. They 
rest on a rough stone wall, high enough from the ground so 
that dogs can go under the building to look after rats and skunks 
that might incline to make their homes there. The stone wall 
rests on the surface of the ground. The floor timbers are 2 by 
8 inches in size and rest wholly on top of the sills. All wall 
studs rest on the sills; the front ones are 8 feet long and the 
back ones 6 feet 6 inches long. The roof is unequal in width, 
the ridge being in 8 feet from the front wall. The height of 
the ridge from the sill to the extreme top is 12 feet 6 inches. 
All studding is 2 by 4 in size and the rafters are 2 by 5. The 
building is boarded with inch boards and papered and shingled 
with good cedar shingles on walls and roof. The floor is of two 
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* thicknesses of hemlock boards, which break joints well in the 
laying. 

The building is divided by tight board partitions into 20 sec- 
tions, each section being 20 feet long. All of.the sections are 
alike in construction and arrangement. The front side of each 
section has two windows of 12 lights of 10 by 12 glass, screwed 
on, upright, 2 feet 8 inches from each end of the room. They 
are 3 feet above the floor. The space between the windows is 
8 feet 10 inches long, and the top part of it down from the plate, 
3% feet, is not boarded, but left open to be covered by the cloth 
curtain when necessary. ‘ This leaves a tight wall, 3 feet 10 
inches high, extending from the bottom of the opening down to 
the floor, which prevents the wind from blowing directly on to 
the birds when they are on the floor. A door is made in this 
part of the front wall for the attendant to pass through when 
the curtain is open. A door 16 inches high and 18 inches wide 
is arranged under one of the windows for the birds to pass 
through to the yards in front. It is placed close down to the 
floor. A similar door is in the center of the back wall to admit 
them to the rear yard when that is used. 

A light frame, made of I by 3 inch pine strips and 1 by 6 
inch cross ties, is covered with 10 ounce white duck, and hinged 
at the top of the front opening, which it covers when closed 
down. This curtain is easily turned up into the room where it 
is caught and held by swinging hooks until it is released. 

The roost platform is made tight and extends along the whole 
length of the room against the back wall. It is 4 feet 10 inches 
wide and 3 feet above the floor, high enough so that a person 
can get under it comfortably when necessary to catch or handle 
the birds. There are three roosts framed together in two 10 
feet sections. They are one foot above the platform and hinged 
to the back wall so they may be turned up out of the way when 
the platform is being cleaned. The back roost is 12 inches from 
the wall, and the spaces between the next two are 16 inches. 
They are made of 2 by 3 inch spruce stuff, placed on edge, with 
the upper corners rounded off. The roosting closet is shut off 
from the rest of the room by curtains, similar to the one 
described above. For convenience in handling, there are two of 
them, each Io feet long. They are 3 feet wide and are hinged 
at the top so as to be turned out and hooked up. The space 
above this curtain is ceiled up and in it are two openings each 3 
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feet long, and 6 inches wide, with slides for ventilating the closet * 
when necessary. There is a door in every partition, placed 5 
inches out from the edge of the roost platform. They are 3 
feet wide and 7 feet high; they are divided in the middle, 
lengthwise, and each half is hung with double acting spring 
hinges, allowing them to swing open both ways, and close. 

Ten nests are placed against the partiiton in each end of the 
room, in two tiers. They are of ordinary form, each nesting 
space being one foot wide, one foot high and 2 feet long, with 
the entrances near the partition, away from the light, and with 
hinged covers in front for the removal of the eggs. Each sec- 
tion of 5 nests can be taken out, without disturbing anything 
else, and cleaned and returned. In constructing the house it was 
designed to use these nests only the present year. The frame- 
work where they rest was arranged for the use of trap nests, 
the intention now being to install them at the end of the present 
year, in October. 

‘Troughs are used for feeding the mixtures of dry meals, shell, 
bone, grit and charcoal. The bottoms are made of boards 7 
inches wide; the ends being of the same width and 18 inches 
high. The back is of boards and the cover is of the same mate- 
rial and slopes forward sufficiently so the birds cannot stay on 
it. A strip 5 inches wide is nailed along the front edge of the 
bottom to make the side of the trough. Pieces of lath are 
nailed upright on the front, 2 inches apart, between which the 
hens reach through for the feed. A thin strip 2 inches wide is 
fastened to the front of the trough at an angle of about 45 
degrees to catch the fine meal that the birds pull out and would 
otherwise waste. They clear it up from this little catchall and 
so waste is mostly prevented. 

Two lines of 4 by 4 inch spruce are arranged as an elevated 
track above the doors. The track extends the entire length of 
the building and being faced with narrow steel bands on top, a 
suspended car is readily pushed along, even when heavily loaded. 
The platform of the car is 2 by 8 feet in size and is elevated a 
foot above the floor. All food and water are carried through 
the building on this car. The 10 iron baskets, into which the 
roost platforms are cleaned every morning, are put on the car 
and collections made as the car passes through the pens to the 
far end of the building, 400 feet away, where the roost 
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cleanings are dumped into the manure shed. As the car is 
pushed along, the guard at the front end comes in contact with 
the doors and pushes them open and they remain so until the 
car has passed through, when the spring hinges force them to 
close again. This car is a great labor saver as it does away with 
nearly all lugging by the workmen. It has enabled one man to 
take good care of the 2,000 hens from November to March, 
except on Sundays, when the litter has been removed and 
renewed by other men. 

At the end of the building there is a temporary food and 
water house for dish washing and scalding and where the car 
remains when not being used. 

There is a walk outside of the building extending along its 
entire front. It is 4 feet wide and is made of 2 inch plank; it 
is elevated 2 feet above the floor of the building, which allows 
the doors, through which the birds pass to the front yards, to 
be opened and closed without interference. The door which 
opens out of each room through the curtain section, is above the 
outside walk and necessitates stepping up or down when passing 
through, which is not a very serious objection, as the door is 
used but little in the daily work, but mostly in cleaning out and 
renewing the floor litter. A guard of wire poultry netting, a 
foot wide along the outside of the walk, prevents the birds from 
flying from the yards up to the walks. The advantages of the 
elevated walk, over one on a level with the sill of the building is 
that it is unobstructed by gates, which would be necessary were 
the low walk used, to prevent the birds from passing from one 
yard to another. 

The yards conform in width to the 20 foot sections of the 
house and are 100 feet deep. The fence is 5 feet high and is 
made from 2 strips of 2 inch mesh No. 19 poultry netting. By 
using 2 strips of 30 inch width, instead of one strip of double 
that width, 2 strong lines of wire are brought in the middle and 
the liability of bagging is much lessened, while the cost is not 
increased. 

To give free passage for teams, to’near the door of the build- 
ing, openings 12 feet wide are left in the yard fences. They 
are 15 feet away from the front of the building, so that the road 
may not be obstructed by the snow which is liable to accumulate 
near the building. The frame fence sections, which fill in the 
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openings during the summer, are quickly taken out and replaced 
on cleaning days, and the delivery of bedding and worn litter 
back and forth, from wagon to buildings, is very directly made. 

Yards, similar to those in front, will be constructed in the rear 
of the building and by alternating their use it is hoped to keep 
them clean, and more or less covered with green plants . 


Packing and Shipping House. 

A house 20 by 24 feet in size was made, in which to handle 
and pack the eggs for market. Its walls are packed with planer 
shavings, to prevent too great changes in temperature during 
extreme weather. It is well heated and lighted. The eggs are 
expressed to market when not more than one day old. The 
express company takes the shipments at the house daily and 
returns the empty crates. 


Residence of Foreman. 

A neat four-room cottage house, finished and painted, was 
built for the foreman and his family. It has long distance tele- 
phone connections and in this way the foreman is within reach 
of the owner at all times. 

Every building on the plant is new, having been constructed 
for the special purpose of poultry business. The equipment is 
also entirely new and uniform, only one kind and size of incu- 
bators, and one kind of indoor brooder being used, which 
relieves the operators of the annoyances which arise from the 
use of different kinds of machines. 


INVESTIGATION RELATING TO BREEDING To INCREASE EGG 
PRODUCTION IN HENS. 


In 1898 the Maine Agricultural Experiment Station designed 
and constructed fifty trap nests and put them in use by the 
pullets kept that year. From time to time, the work has been 
extended until now 200 trap nests are in use by a thousand hens. 

By the trap nest it is possible to know the exact daily work 
which every hen is doing. At the end of the year those that 
had laid 160 eggs, or over, were selected and saved for breeders. 
They were bred to males whose mothers had laid 200, or more, 
good eggs per year. No female has been used in the breeding 
pens, for six years, whose mother did not lay at least 160 eggs 
in her pullet year. No males have been used as breeders unless 
their mothers laid above 200 eggs per year. The breeding pens 
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are now filled with birds of both sexes, that have six generations 
of mothers and fathers before them, that were bred under these 
rigid rules of selection. 

The stock commenced with in 1898 had been laying about 120 
eggs-each per year for several years, as shown by the flock 
records. During the last two years, the hens have averaged 144 
eggs each, during their pullet year. There seems to be reason 
to conclude that the producing capacities of the hens have been 
increased by about 2 dozen eggs per year. Perhaps this increase 
is not all due to the selection and breeding. The dry feeding 
and open air housing, doubtless, have contributed to the 
improvement. But, reason about it as one may, the fact remains 
that not a drone or small producer, backed only by beauty of 
form, feature, or color has had a place in the breeding of these 
birds in any of the'last 6 generations. 

The purpose of this work must not be misunderstood. The 
attempt is not to produce a stock of birds that shall average to 
produce 200 eggs per year. If by continued work a family of 
birds can be permanently established that with reasonable treat- 
ment, will yield 12 dozen eggs each per year in flocks of 100, it 
will be a matter of great consequence to the poultry industry. 
These yields are already being obtained in the Station flocks. 
There is no reasons why the stock should not yield as well in 
other hands, but in order for succeeding generations of birds to 
do so, it will be necessary to at least use male birds whose breed- 
ing has been based on performance. 

The question is frequently asked if the stock is not likely to be 
weakened by inbreeding, since male birds are not purchased 
from outside flocks. There is no reason-to go outside for fresh 
blood. This season there are 82 hens in the breeding pens, each 
of which has yielded 200 to 251 eggs in a year. The different 
matings made with so many birds makes easy the selection of 
only distantly related males and females when making up the 
breeding pens. The number of the breeding birds carried 
makes easy the avoidance of inbreeding, and this is strictly 
guarded against, as it is doubtful if the inbred hen has sufficient 
constitution to enable her to withstand the demands of heavy 
egg yielding. 

During only one season, and then with but two small pens, 


have birds as closely related as first cousins, been bred together. 
22 
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Line breeding is followed; the matings being only with distantly 
related birds. The birds are vigorous, of good size, and able to 
stand up under hard work. ‘They have good, large, yellow legs 
and yellow beaks. They are well feathered and barred, but they 
are not bred for the fanciers or the show room, although there 
are many fine specimens in the yards. 

As evidence that the function of heavy egg yielding has 
become fixed in the stock, attention is called to the fact that 
many male birds have been sent out to farmers and breeders in 
this, and other states, with which to improve the egg yields of 
their flocks. The many voluntary statements, from the pur- 
chasers, telling of the early and heavy egg yields from the pullets 
gotten by these cockerels, is substantial testimony to the utility 
of the stock; and added to the known average increase of 2 
dozen eggs per bird for the hens in the Station flocks argue well 
for the breeding. 


OTHER METHODS OF SELECTING BREEDING STOCK. 


The only reliable method of selecting breeding stock is by aid 
of the data secured by the use of trap nests. It is, however, 
only investigators, large operators, and breeders who make a 
business of producing birds and eggs for breeding purposes, for 
sale, who can afford the equipment and expense of operating 
trap nests. Most poultrymen and farmers who carry small 
flocks are usually too busy to give the regular attention required 
by any reliable and satisfactory trap nest. They can better 
afford to buy the few males required each year from some one 
who makes breeding stock by trap nesting a specialty. 

There are one or two concerns that advertise to teach how to 
pick out the pullets that are to be good layers, and how to pick 
out the hens that have laid well. The price for the system is 
$10 by one of the concerns, with a bond of $1,000 to keep the 
secret. The warm friends of both systems tried them on some 
pens of trap nested birds at the Station with known records, and 
both parties went away sorrowing at the results of their work. 
Their systems were unknown to the writer but it does not mat- 
ter, for both were completely valueless as applied here. 

Two others came to show that it was not necessary to use trap 
nests. One claimed to be able to tell the laying capacities of 
pullets by the positions of the pelvic bones; while the other was 
sure he could tell the yields for the coming year, to within 8 or 
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10 eggs, by the length and shape of the toe nails. Another was 
sure that large combs are infallible indications of great egg lay- 
ing capacities. 

There are 80 birds in one yard at the Station each one of 
which has laid from 200 to 251 eggs in a year. So far as can 
be discovered, they differ from each other sufficiently to upset 
any theory of selection thus far put forward. One feature is 
common to all these hens. They all have strong constitutions. 


EARLY MATURITY INDICATIVE OF GOOD LAYING. 

A year ago last August and September, 29 pullets were 
selected on the range that were laying in the brooder houses, or 
about commencing doing so, as shown by their red combs, and 
their prating and following the caretaker about the field, talking 
about the things they were going to do, in true hen language, 
which is easily understood and not to be mistaken, by any one 
who knows chickens. These young birds were carried into the 
laying house, banded, and given the regular treatment for laying 
hens. Records were kept with each individual for 365 days 
forward from the day on which each one gave her first egg. 

Four birds died during the year, and the 25 remaining aver- 
aged laying 180 eggs each. ‘Two of the 4 that died had done 
good work; one having laid 148 eggs up to July 30, and the 
other.150 up to April 7. Eight of the 29 birds laid over 200 
eggs each. The only poor layers in the lot were two of those 
that died; one laying 58 to March and the other 113 to June. 

The average production of all the pullets kept in the regular 
work last year was 144 eggs per bird. The average of 180 
made by this lot, and the small number of poor yielders in it, 
show the advantages of selecting the early layers for breeding 
purposes. Those selected were of the most forward pullets. 

To the farmers and small poultrymen who do not use trap 
nests, this plan of selecting the breeding females has much to 
commend it. The method is simple. There is no secret about 
it. It is just common sense. Such pullets, bred to males, pur- 
chased from some reliable breeder, who practices trap nest 
selection of his breeding stock, ought to improve the egg yield- 
ing capacities of the flocks. 

The table shows the individual records of these pullets, during 
the 365 days following the recording of their first eggs; and it 
also shows their yields up to the end of October,—the regular 
time of closine the year’s records. 
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This list includes all of the birds that were put into the test; 


showing those that died as well as those that continued through 


the year. 
Records of early maturing pullets. 
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GROWING THE CHICKENS. 

The chicks are allowed to remain in the incubator until they 
are about 48 hours old. They are then strong, steady on their 
legs and hungry. 

The temperature under the brooder hover is kept between 95 
and 100 degrees during the first week; reducing it about 5 
degrees during each of the next three weeks. Great care should 
be exercised that the floor of the brooder does not get too warm. 
After they are 3 or 4 days old, they are taught, little by little, 
the road down, and out on to the floor, which is covered with 
half an inch of sand and an inch or two of dry cut clover, or 
clover leaves and chaff. . 

The best method of feeding young chicks is at present a mat- 
ter of some uncertainty. Many different kinds of food and 
different ways of feeding give good results. 

One condition appears to be imperative and that is, that the 
young things, until they are at least three weeks old, be not 
allowed to overeat. We have guarded against this by watching 
them closely and examining their crops for emptiness just before 
feeding time. This enables them to eat 4 good meals a day and 
be hungry at feeding time. Where regular full meals are given 
them they are allowed at the troughs only a short time. A long 
drawn out meal to enable them to clean up the dishes impairs 
their digestion, and ruin follows. 

Where small broken grains and meals are kept constantly 
within reach of the young things, either in the litter or small 
troughs, the crops never appear to be empty, neither are they © 
ever crammed full as they are when fed at regular hours, and 
yet the birds live well and seem to thrive when they-are within 
easy reach of food all of the time. 

At the present time the Station is studying young chick feed-: 
ing closely, for it is the most difficult feature of the whole poul- 
try industry. We can now give no better method than that 
practiced in raising the chicks during this and the last season, 
because by it few birds have been lost and good thrift has been 
secured. 

Infertile eggs are boiled for half an hour and then ground 
in an ordinary meat chopper, shells included, and mixed with 
about 6 times their bulk of rolled oats, by rubbing both 
together. This mixture is the feed for 2 or 3 days until the 
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little things have learned how to eat. It is fed sparingly, in 
the litter and sand, on the brooder floor. 

About the third day, they are fed a mixture of hard, fine 
broken grains, i. e., cracked corn, wheat, millet and pinhead 
oats, as soon as the birds can see to eat in the mornings. This. 
is fed in the litter, care being taken to limit the quantity so they 
shall be hungry at Io o’clock. Several of the prepared dry 
chick foods have been tested. They are satisfactory wher 
made of good, clean grains without grit. The grit and char- 
coal can be supplied at less cost and must be freely provided. 

At 10 o’clock the rolled oats and egg mixture is fed, in tin 
plates with low rims. After they have had the food before 
them 5 minutes the dishes are removed and they have nothing 
to lunch on, except a little of the fine broken grain which they 
scratch for. At one o’clock the hard grains are again fed, 
as in the morning, and at 4.30 to 5 o’clock they are fed on the 
rolled oats and egg mixture, giving all they will eat until dark. 

When they are about 3 weeks old, the rolled oats and egg 
mixture is gradually displaced by a mixture made up of 2 parts. 
by weight, of good clean bran, 4 parts corn meal, 2 parts mid- 
dlings or red dog flour, 1 part linseed meal and 2 parts screened 
beef scrap. This mixture is moistened just enough with water 
so that it is not sticky, but will crumble, when a handful is. 
squeezed and then released. The birds are developed far 
enough by this time so that the tin plates are discarded for light 
flat troughs with low sides. . 

The hard broken grains may be safely used all the way 
along and the fine meals left out, but the chicks do not grow ~ 
so fast as when the mash is fed. There seenis to be least danger 
from bowel looseness when the dry grains only are fed, and it 
is very essential that the mash be dry enough to crumble, in 
order to avoid that difficulty. Young chicks like the moist 
mash better than though it was not moistened, and will eat 
more of it. There is no danger from the free use of the 
properly made mash, twice a day, and being already ground 
the young birds can eat and digest more of it, than when the 
food is all coarse. This is a very important fact and should 
be taken advantage of, at the time when the young things are 
most susceptible to rapid growth. But the development must 
be moderate during the first few weeks. The digestive organs. 
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must be kept in normal condition by the partial use of hard 
foods, and the gizzard must not be deprived of its legitimate 
work and allowed to become weak by disuse. 

By the time the chicks are 5 or 6 weeks old, the small broken 
grains are discontinued and the 2 litter feeds are wholly of 
‘screened cracked corn and whole wheat. Only good clean 
wheat, that is not sour or musty, should be used. 


FINISHING THE BROILERS. 


When the chickens are about g or 10 weeks old, and the 
cockerels weigh a pound and a quarter to a pound and a half, 
the cockerels are put by themselves, into vacated brooder houses, 
100 to a house. Each house has a yard in front, about 12 feet 
square. They are fed on porridge, 3 times a day, in V-shaped 
troughs, with 4-inch sides. The porridge is made of 6 parts 
corn meal, 2 parts middlings, %4 part linseed meal and 2 parts 
beef scrap. Not having milk, it is mixed with tepid water. 
It is made thick enough so it will drop and not run, from the 
end of a wooden spoon. ‘They are given all they will eat in half 
an hour, when the troughs are removed and cleaned. When 
the yards get dirty, they are bedded down with sand, straw or 
hay. The birds will stand this feeding for 2 or 3 weeks with 
good appetites. When they commence taking less food they 
are dressed for market and usually weigh about 2% pounds 
dressed weight. 


FOOD AND OTHER MATERIAL REQUIRED TO GROW CHICKS TO 
BROILER SIZE. 


To make broiler raising most profitable, warmed houses 
should be used and the birds raised early enough to be all 
marketed while high prices are obtainable. 

The Station does not make a specialty of broiler raising. 
The chickens are raised so as to obtain the pullets for egg 
laying. The surplus cockerels are disposed of by growing 
them rapidly and getting them off to market before they annoy 
the pullets. As the cockerels and pullets are raised together, 
and the cockerels only are finished and sold as broilers, it is 
not possible to state just how much of the food given to the 
flock has been eaten by the cockerels, as they were larger and 
evidently ate more per bird than the pullets did. The quan- 


74 MAINE AGRICULTURAL EXPERIMENT STATION. 1906. 


tities of food eaten, aside from labor, have been accounted 
for, in the work, and the records show that when the chicks 
that were hatched in April and May were II to 12 weeks old, 
the cockerels weighed about 2% pounds, dressed for market. 
Up to this time the cockerels and pullets had each averaged 
to eat g pounds of grain food, 1 pound of beef scrap and 4 
pound of grit. 

When the cockerels average 24% pounds dressed weight, 
the pullets of the same age averaged 134 pounds, and as there 
were equal numbers of cockerels and pullets in the lot, the 
average weight of all the birds at that time was 2 pounds. 
Five pounds of the grain and meat foods were required to 
produce a pound of dressed broiler, under the described con- 
ditions and practices. 

The material used in the production of a 2-pound broiler cost 
as follows: 


1G) tS Of 1GOd.c nie ee moi: 16.5 cents. 
Oil for incubating and brooding. . Zn 
Hees inciiated. na ection cane wcis 4.0 

Otel pec ee cen eae 23° cents. 


The labor involved in raising the chick and preparing it for 
market is not accounted for. The average prices received for 
each 2-pound broiler last June was 60 cents; July 50 cents, 
and August 40 cents. 


DEVELOPING THE PULLETS. 


When the cockerels are taken out for finishing, the pullets 
of the same age are moved to the grassy range, still occupying 
the same portable houses in which they were raised. At this 
time the method of feeding is changed, and dry food is kept 
by them constantly, in troughs with slatted sides and broad 
detachable roofs, so it may not be soiled or wasted. The 
troughs are from 6 to 10 feet long, with the sides 5 inches 
high. The lath slats are 2 inches apart and the troughs are 
16 inches high from floor to roof. The roofs project about 
2 inches at the sides and effectually keep out the rain except 
when high winds prevail. 

The roof is easily removed by lifting one end and sliding 
it endwise on the opposite gable end on which it rests. The 
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Fic. 14. Dry feed trough with sliding roof. 
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Fig. 15. Dry feed trough with roof removed. Described on page 74. 
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trough can then be filled and the roof drawn back into place 
without lifting it. This arrangement is the best thus far found, 
for saving food from waste and keeping it in good condition. 
When dry mash is used in it there may be considerable waste 
by the finer parts being blown away. When used for that 
purpose it is necessary to put it in a sheltered place out of the 
high winds. 

In separate compartments of the troughs, they are given 
cracked corn, wheat, oats, dry meal mixture, grit, dry cracked 
bone, oyster shell and charcoal. The dry meal mixture is of 
the same composition as that fed to the laying hens, described 
on page 78. The troughs are located about the field in suffi- 
cient numbers to fully accommodate all of the birds. 

The results of this method of feeding are satisfactory. The 
labor of feeding is far less than that required by any other 
method followed. The birds do not hang around the troughs 
and over-eat, but help themselves, a little at a time, and range 
off, hunting, or playing and coming back again, when so 
inclined, to the food supply at the troughs. There is no rush- 
ing, or crowding about the attendant, as is usual at feeding 
time, where large numbers are kept together. 

For the last 7 years we have gotten the first eggs when the 
pullets were from 4 months and 10 days, to 4 months and 20 
days old. There is some danger of the pullets getting devel- 
oped too early, and commencing laying too soon for best results, 
under this system of feeding. In order to prevent such condi- 
tions, the houses should not be located too close to each other, 
or to the feed troughs, and a large range should be given them 
so they may be induced to work, which they will do, if given 
the opportunity early after their removal to the fields. Should 
the birds show too great precocity, and that they are liable to 
commence laying in August, the supply of cracked corn in the 
feeding trough is reduced, or taken away altogether, which 
causes them to eat the wheat, oats and dry meal instead, and 
they continue to grow and develop without getting too fat and 
ripe. 

During the last days of October it is our practice to move the 
pullets into the laying house. 
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COST OF PULLETS RAISED FOR LAYERS. 


Last season 2,000 pullets were raised for layers and the 
following materials were used in producing each one: 


28 pounds of grain, meal and scrap, costing.... 44.5 cents. 
a SPACER ED ONE Merny. bee ee dicen nloceterets igre 
te OYSCEL Patel auraiatns ss woe ot see eeters tee £25 
2 moc Nica “Crystal Grit os eas orate 1.25 
a Sen ehiareoal: 7 tee Rats ee caterbn ees a5 
arse Pints. OF ON. ste os one eee Rs Pace aeiasa 2.5 
See erate ie on alcte oo Sasa Tasers, SUepelig a ete ei elena leet ne 4.0 

54-5 cents. 


Before they were moved into winter quarters, many of them 
were laying in the brooder houses, and the eggs from them at 
that time had sold for a hundred dollars. 


FEEDING THE HENS. 


For many years warm mashes made from mixtures of differ- 
ent meals, sometimes with the addition of cooked vegetables, 
were given to the hens every morning during the winter season 
and in warm weather mashes of similar composition but mixed 
with cold water were fed. The hens seemed to like mashes 
made in this way better than anything except corn, and if fed 
anywhere near enough to satisfy their appetites, they would load 
themselves with food and then sit down in idleness during the 
early part of the day. They were not willing to scratch in the 
floor litter for the wheat, oats and cracked corn that had been 
buried there for them. 

The losses of hens from what appeared to be the system of 
feeding, caused the change of the time of feeding the mash, from 
morning until near night, and giving the cracked corn, wheat 
and oats, in the litter, in the morning and near noon. 

These changes resulted in the better health and productiveness 
of the birds, but the crowding for the mash at feeding time and 
the hurried filling of their crops to repletion even near bed time, 
did not argue for the best. 

Several different plans of feeding were compared by testing 
them for a year and finally the moist mash was abandoned 
altogether. The present system of feeding has been practiced 
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here for two years and is regarded as the best method thus far 
used. The dry meal mixture is composed of the same materials, 
in the same proportion as the moist mash was, but the method 
of feeding it is different. It is kept within reach of the birds 
at all times, but they never stuff themselves with it, either 
because they do not fear an exhaustion of the supply by their 
competing mates, or else it does not taste so good to them as to 
cause them to eat of it to repletion. Yet they appear to eat 
enough of it. It is rich in the materials from which hens make 
eggs. Hens that lay many eggs must be generously nourished. 
In the changes in feeding made here, it was not the quantity or 
composition of the ration that was altered, but the feeding habits 
of the birds. 

It is not proven that our present system for feeding is the only 
correct one. Some other methods may be better, but at the 
present time it is giving excellent satisfaction with Plymouth 
Rocks. 


DRY FOODS ONLY. 


Early in the morning for each 100 hens, 4 quarts of screened 
cracked corn are scattered in the litter, which is 6 or 8 inches 
deep on the floor. This is not mixed into the litter, for the 
straw is dry and light and enough of the grain is hidden so the 
birds commence scratching for it almost immediately. At Io 
o’clock they are fed in the same way, 2 quarts of wheat and 2 
quarts of oats. This is all of the regular feeding that is done. 

Along one side of the room is the feed trough, with slatted 
front. In it is kept a supply of dry meals mixed together. 
This dry meal mixture is composed of the following materials, 
Viz. 

200 Ibs. good wheat bran, 

100 lbs. corn meal, 

100 lbs. middlings, 

100 lbs. gluten meal or brewers’ grain, 
100 lbs. linseed meal, 

100 Ibs. beef scrap. 

These materials are spread on the floor in layers one above 
another and shoveled together until thoroughly mixed, then 
kept in stock, for supplying the trough. The trough is never 
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allowed to remain empty. ‘The dry meal mixture is constantly 
within reach of all of the birds and they help themselves at will. 

Oyster shell, dry cracked bone, grit and charcoal are kept 
in slatted troughs and are accessible at all times. A moderate 
supply of mangolds and plenty of clean water is furnished, 
About 5 pounds of clover cut into inch lengths is fed dry, daily 
to each 100 birds, in winter. When the wheat, oats and cracked 
corn are given, the birds are always ready and anxious for them 
and they scratch in the litter for the very last kernel, before 
going to the trough where an abundance of food is in store. 

It is very evident that they like the broken and whole grains 
better than the mixture of the fine, dry materials; yet. they by 
no means dislike the latter, for they help themselves to it, a 
mouthful or two at a time, whenever they seem to need it, and 
never go to bed with empty crops, so far as noted. They appar- 
ently do not like it well enough to gorge themselves with it, and 
sit down, loaf, get over-fat and lay soft-shelled eggs, as is so 
commonly the case with Plymouth Rocks when they are given 
warm morning mashes in troughs. 

Some of the advantages of this method of feeding are that 
the mash is put in the troughs at any convenient time, only 
guarding against an exhaustion of the supply, and the entire 
avoidance of the mobbing, that always occurs at trough feed- 
ing, when that is made the meal of the day, whether it be at 
morning or evening. There are no tailings to be gathered up 
or wasted, as is common, when a full meal of mash is given at 
night. The labor is very much less, enabling a person to care 
for more birds than when the regular evening meal is given. 

The average amounts of the materials eaten by each hen dur- 
ing the last year are about as follows: 


Grain and the meal mixture..... go.o pounds. 
Oy SUSE Ashe Teme Say oitent tees 4.0 pounds. 
Diy cracker pone mit arate 2.4 pounds. 
Erith STONE are ee eh se 2.0 pounds. 
Charcoal enn crea ate aT OR LE. 2.4 pounds. 
Clover ict Sh se aaron PRT A 10.0 pounds. 


These materials cost about $1.45. 
The hens average laying 144 eggs each. 
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SUCCULENT FOODS AND CLOVER. 


Succulent foods are supplied to all birds, each day through- 
out the year. The double yards allow the birds to gather green 
grass, young oats, rye or rape for themselves during the grow- 
ing season, as they are turned from the worn run to the fresh 
ones, when the supply of green plants is eaten off. If the sod 
is much broken, or the plants injured so they will not spring up 
and cover the surface with green again, the vacated yards are 
cultivated and reseeded heavily. 

When buildings are new and the runs are fenced in from 
land with a good sod on it, the yards may last a year or two 
without the sod being used up, but unless they are large, it 
will soon be necessary to cultivate and reseed, if they are 
depended upon to furnish green food. The yards, 20 by 100 
feet, are large enough so that there is room for a single horse 
to work comfortably in them. It is questionable whether it 
might not be more economical to construct only single yards 
for exercise, and feed the hens daily on green food, which 
could be raised on rich land, handy by. Probably less labor 
would be required to raise the green food in the fields than in 
the yards, but the labor of cutting and carrying it to the birds 
would be considerable. 

For green food during winter and spring mangolds are used. 
They are liked by the birds and when properly harvested and 
cared for remain crisp and sound until late spring. They are 
fed whole, by sticking them on to projecting nails, about a foot 
and a half above the floor. Care must be exercised in feeding 
them, as they are laxative when used too freely. On the aver- 
age about a peck per day to 100 hens, can be safely used. They 
would eat a much greater quantity if they could get it. 

A 4 months’ feeding test, extending from January 1 to April 
30, 1906, in which mangold wurzels were compared with cut 
clover, has just been completed. Two lots of hens, each con- 
sisting of 100, were kept under similar conditions, both lots 
being fed as described on page 77, except that one lot had 
about 17 pounds of mangolds each day and no clover; while the 
other lot received no mangolds, but were given 5 pounds of 
clover leaves and heads, gathered from the feeding floor in the 
cattle barns. Both lots of birds had new beds of oat straw 
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every week. The 100 birds eating the mangolds averaged lay- 
ing 63.9 eggs each, during the four months. The too birds 
eating the clover, averaged 59.6 eggs during the same time. 
The slight difference between the yields of the two Idts can 
hardly be regarded as indicating greater value for the mangold 
ration. 

The vigor and apparent healthfulness of the two lots were 
equally good. In the general feeding both mangolds and clover 
are used daily. Formerly it was thought necessary to steam, 
or wet the clover with hot water in order to get good results 
from it. It is now cut and fed dry, in the bottom of cement 
barrels, cut off about ten inches high. About 5 pounds are 
eaten daily, by 100 hens, with very little waste. Apparently as 
good results are gotten from it as when it was scalded; the 
labor of preparation being very much lessened. 


TimE REQUIRED TO ESTABLISH FERTILITY IN THE Eccs oF 
Hens WHEN First MATED. 

Fifty Barred Plymouth Rock hens, one year old, that had 
been laying well throughout the preceding winter and spring, 
and had been kept away from male birds since they were 12 
weeks old, were mated with cockerels and their eggs incubated, 
to determine how soon after introducing male birds into pens 
of virgin hens, the eggs may be sufficiently fertilized for incu- 
bating purposes. 


lable showing the results of incubating the eggs from 50 hens 
during the first 7 days of mating. 
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Three cockerels were put into the pen at 6 A. M. June 23 and 
the eggs collected and marked at 9 A. M., 12 M., 3 P .M. and 
6 P. M. during that and the days following. 

Incubation showed all eggs laid June 23 to be entirely infer- 
tile. Three eggs collected at 9 A. M. June 23 showed weak 
fertility. Four eggs collected at 12 M. of that day showed 
weak fertility, and two eggs collected at that hour were so 
strong in fertility that the embryoes in them developed to about 
the eighteenth day. In a previous test, reported in Bulletin 79 
of this Station, two chicks were hatched from the eight eggs 
laid on the second day of mating. 

On June 25th, the third day the birds were mated, they laid 
21 eggs and from them Io chicks were hatched out. The fourth 
day of mating did not show as good results, the 18 eggs yield- 
ing but 4 live chicks. During the fifth day of the mating, the 
50 hens laid 31 eggs and they yielded 17 chicks. On the sixth 
day they laid 32 eggs and 16 chicks were hatched out, and on 
the seventh day the 26 eggs laid, yielded 15 chicks. 

These results show that the eggs laid during the days imme- 
diately following the fourth day of mating, yielded rather more 
than 50 per cent of good chicks, which is about the percentage 
usual in the general incubation work here, which, however, is 
done earlier in the season, when conditions are supposed to be 
not as favorable. 


HATCHABILITY OF THE EGGS FROM THE SAME HENS DURING 
Ten CoNnSECUTIVE MONTHS. 


One of the most annoying and perplexing features of poultry 
work is the large number of eggs incubated, which do not yield 
chicks. Formerly when the hens lived in warm houses in winter 
and part of their food consisted of moist mashes, sometimes not 
more than a fourth of their eggs yielded live chicks. For the 
last 2 years the average of chicks hatched from the eggs laid 
by the hens in February and March, has been at the rate of one 
chick to about 2 eggs, and for those laid during April, less than 
2 eggs have been required to yield a chick. 

It is hoped that means may be devised. by which the present 
wastes may be reduced, even where chicks are raised in large 
numbers. In order to study the hatchability of the eggs from 
the same lot of hens, through their first laying year, a pen 
of 50 pullets was set apart for the purpose. They were hatched 
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late in May and commenced laying in October, continuing 
laying moderately, through November and December. The 50 
birds were mated in November with 2 cockerels, that did not 
quarrel, and these matings continued through the Io months’ 
test. 

Three of the 50 died and did not do a full year’s work, and 
7 others laid irregularly and are not considered in the data 
given below. 


The hatchability of eggs from the same forty hens each month 
from January to October. 


RESULTS OF INCUBATING THE 
Py EGGS, AS SHOWN IN PERCENT- 
o AGES OF THE NUMBERS INCU- 
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During the first 10 days in January, all of the eggs laid by 
the 40 birds were saved and incubated and the results noted. 
The same was done through the first 10 days of each succeed- 
ing month, ending with October. All of the eggs laid during 
the several 10-days periods, were incubated, none were rejected 
because of lack of size, irregular shape, or defective shells, as 
would have been done in ordinary selection. This, of course, 
reduced the percentages of hatchable eggs in all the periods. 
The results are given in the accompanying table. 

23 
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- The most impressive feature of the table is the per cent of 
chicks hatched from the July, August and September eggs. 
The hens had averaged laying 16.6 eggs each, per month, for 
the 5 months ending with June. July and August were warm 
months; the egg yields were lessened, and many of the birds 
were in partial moult, yet the eggs of July yielded 58 chicks 
per hundred, and those of August, 54 chicks. From this test 
there appears no support of the theory, that long continued lay- 
ing reduces the chick-producing capacities of the eggs. 

Every egg in the experiment was marked as laid, and its 
behavior in the incubator noted. Perhaps the data secured 
from the pen of 40 hens, considered collectively, is as valuable 
as though the histories of each hen’s eggs were traced, indi- 
vidually for the 10 months. 


THE EFFECTS oF LONG AND SHORT MATINGS UPON THE 
CuHIcK-PropuCcING CAPACITIES OF Eccs. 


As a matter of convenience for many years past our breeding 
pens have been made up in November. The expense and diffi- 
culties of providing roomy pens for the cockerels, separate from 
the hens, have been the reasons for so doing. It has been easy 
to see, when the two sexes have been together for several 
months, that the hens have suffered from the too constant atten- 
tions of the cockerels. They have given evidence of this by 
their somewhat worn condition and loss of feathers from backs 
and necks, as compared with their sisters, in other pens, where 
there were no cockerels. The egg yields were no less in the 
mated, than in the unmated pens, and to appearances the eggs 
were of as good size in one class as the other. 

However that may be, it has been a matter of serious question 
whether the eggs laid by hens that had been mated so long, 
with cockerels that had 3 or 4 months’ service, were in as good 
condition for chick yielding as those from freshly mated males 
and females. 

On the first of last November, 15 pens of pullets were set 
apart for breeding purposes. The birds were hatched between 
April 1st and May 14th, and had not been with cockerels since 
they were 12 weeks old. Nine of the pens were mated Novem- 
ber 25th by putting 6 cockerels into each pen of roo pullets. 
They all ran together and mated at will, until February 24th, 
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when the 6 cockerels in each pen were divided into 3 lots, of 
2each. Each lot of 2 cockerels was allowed in turn a half day’s 
freedom, one lot being shut up, and another lot liberated at noon 
and night, each day. When not at liberty, each 2 cockerels were 
in coops, 2% by 6 feet in size, in company with about half the 
broody hens of the pen. The coops were light and the birds on 
the floor were in plain sight of the prisoners at all times. 

The other 6 pens of females were kept separate from the 
males until February 24th, when they were mated with brothers 
of the cockerels employed in the 9 pens described above. The 
cockerels and pullets in the 6 pens were fresh, never having 
been in service. The 6 cockerels assigned to each pen were 
divided into lots of 2, and each lot given their liberty, alternately, 
just as they were in the first 9 pens. 

The saving of the eggs for incubation was begun March 2, 
6 days after regular mating commenced. ‘The eggs were saved 
from each lot until March 17th, when they were incubated 
under similar conditions. From the pens where the males and 
females had run together all winter, 3,240 eggs were incubated 
and 1,529 chicks hatched out, an average of about one chick 
from 24% eggs. From the pens where the males and females 
had not been together until the breeding season commenced 
on February 24, 2,160 eggs were incubated, and 1,075 chicks 
hatched out,—an average of two eggs being required to yield 
one chick, 

These slight differences in results should not be interpreted 
as meaning that there are advantages in the short, over the long 
matings, for so small differences are liable to show in any pens 
of birds, however treated. Much more marked differences in 
results would be needed, to indicate that the running together 
of both sexes, at will, during several months prior to the breed- 
ing season, is detrimental to the chick-producing capacities of 
the eggs. 

While the results of this test may not be convincing, the 1,50c 
birds employed and the large number of eggs incubated, with 
the satisfactory average yields of a chick from 2 eggs, does 
furnish data sufficient to remove scruples regarding the fitness 
of long-mated birds for breeders. 


INDIAN CORN AS A FOOD FOR MAN. 
17. CH. AMieeeirs: 


Among the benefits which accrued to civilized man through 
the discovery of the New World, the acquisition of Indian corn 
must be considered as one of the greatest. Its excellence seems 
to have quickly impresed itself upon the early settlers, and the 
history of the American Colonies was from the first closely 
identified with this grain. Since corn is not only a native of 
the Americas but has been cultivated by the Indians and natives 
of Central and South America for 20 centuries or more, it is not 
strange that it was found to be admirably adapted to the climate 
and needs of this quarter of the globe. The alacrity with which 
it was adopted by the settlers was in itself sufficient tribute to its 
excellence. It seems to have been the only food plant cultivated 
by the Indians, and so exclusively was it grown that the word 
corn, which formerly signified any cereal food grain, soon lost 
its original meaning and came to be applied exclusively to Indian 
corn, although the wider use of the word is still retained in Eng- 
land. It was a long time before this grain ceased to be the 
most important of our food cereals; indeed, it is scarcely a cen- 
tury since wheat has assumed the leading place to which its 
superior bread-making qualities entitle it. 

Although Indian corn now occupies the second place in 
importance among the cereals which in this country serve as 
food for man, it far exceeds wheat in the size and value of the 
crop produced. In 1611 the James River settlement had 30 
acres of corn under cultivation. In 1621 the Massachusetts 
Bay colony boasted 20 acres devoted to the same crop. In 1905 
there were in the United States 94,000,000 acres in corn, and 
the crop attained the almost incredible size of 2,707,993,540 
bushels, with a value of $1,116,696,738. In the same year 
47,854,079 acres were given up to wheat, and the crop was 
692,979,489 bushels, worth $518,372,727. The acreage of corn 
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was double that of wheat, and the value of the crops was in 
about the same proportion. 

It is difficult if not impossible to grasp the full significance 
of such figures as these. Perhaps the imagination might be 
assisted by supposing the whole state of Maine one immense 
corn field. It would require more than 4 such fields to equal 
the area mentioned. If the product of this vast tract were put 
in bushels baskets, and these baskets could be arranged in a line 
upon the equator, allowing 18 inches to a bushel, the line would 
extend around the earth 30 times, and would furnish 30 bushels 
of grain to every man woman and child in the United States. 

Of course but a small fraction of this amount is utilized as 
human food. There are no reliable statistics to show how much 
is thus consumed, but it is doubtful if it exceeds one bushel in 
50 of the total crop. Its use today is much more general in the 
South than in New England, where for the most part it is eaten 
only at irregular intervals as brown bread, johnny-cake, or 
occasionally as hominy. ‘The colonists, following the example 
of the Indians, ate parched corn, either entire or in the form of 
a coarse meal. The virtues of this latter preparation, known as 
“no cake,” have been highly extolled, and it seemed to fill the 
high position now occupied by the predigested cereal breakfast 
food. Other dishes which found favor with the colonists, com- 
posed wholly or in part of corn, were hominy, hasty pudding, 
johnny-cake, brown bread, pone, samp and succotash, the last 
consisting of green corn cooked with beans. Although wheat 
has so largely replaced corn, it may be questioned whether we 
cannot profitably make a fuller use of the cereal which seemed 
to conduce to both the physical and intellectual vigor of our 
forefathers. 


RELATIVE COMPOSITION OF THE CEREAL GRAINS. 


A statement of the comparative value of our foods requires 
the use of certain terms which may be briefly explained here. 

Protein. Under the general name protein we include a num- 
ber of bodies all of which contain nitrogen and most of which 
belong to the class known as proteids. These bodies possess a 
peculiar value in that they are absolutely necessary in our foods 
and cannot be replaced by any other class of compounds, 
although they may themselves replace to a large extent the fats 
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and carbohydrates. The fleshy part of the animal body consists 
largely of protein which can be formed only by the protein of 
the food. Hence the protein bodies are frequently spoken of as 
“flesh formers.’ As examples of protein may be mentioned the 
gluten of wheat, the curd of milk, and the white of eggs. 

Fats or ether extract. Nearly all our foods contain a variable 
amount of fats and oils. These are readily soluble in ether 
which is usually employed in the chemical laboratories to remove 
these bodies. Since the ether also dissolves other bodies which 
may be present in small quantities, the term “ether extract” 
is frequently employed as.a more exact term, though the shorter 
term “ fats” is often used as being the more convenient. While 
these bodies possess great value as foods, they may be dispensed 
with, since the animal is able to form fats from both protein 
and carbohydrates. Fats are most abundant in the animal king- 
dom, although very few vegetable foods are entirely free from 
them. 

Carbohydrates. ‘These bodies are by far the most abundant 
in the vegetable kingdom, the amounts in our animal foods being 
too small to call for notice. The term includes the sugars and 
starches and also the woody matter of plants, or cellulose. The 
sugars are very readily digested as are the starches when prop- 
erly cooked. The cellulose in the older plant tissues is not 
easily digested by man. This hardened cellulose constitutes the 
“crude fiber” of the chemist. The term nitrogen-free extract 
is often used to denote all the carbohydrates less the crude fiber. 

Heat of combustion. ‘The protein, fats, and carbohydrates, 
so far as they are digested, are all oxidized or burned in the 
animal body with the production of heat and body energy. The 
protein is not fully oxidized in the body, but produces, pound 
for pound, as much heat and energy as the carbohydrates. The 
fats are the greatest heat producers, yielding weight for weight, 
214 times as much energy as the protein or carbohydrates. The 
heat of combustion of a food material is the heat produced by 
its oxidation. The energy thus developed is measured by 
calories, a calorie being the amount of heat required to raise 
one kilogram of water through one degree C., or about one 
pound through four degrees F. 

The ash or mineral matter of a food is what remains behind 
after the oxidation is complete. Being already fully oxidized 
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it can furnish no energy, although the ash constituents may be 
absolutely essential to the animal. 7 

In the table below is given the average composition of the 
principal cereals used for food. The analyses are quoted from 
Bul. 13, Part 9, Bureau of Chemistry, U. S. Department of 
Agriculture. With the exception of the rice, the analyses 
represent American grown grains. 


Average composition of cereal grains. 
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Per Per Per Per Per Per Cal. 
cent. | cent. | cent. | cent. | cent. | cent. | per lb. 

Barley, unhulled.............. 10.85 11.00 2.25 3.85 69.55 2.50 1735 

Niky CLAS GOL oieteleletetalsie/siaieisis sieleoreis 10.75 10.00 4.25 1,76 71.75 1.50 1799 
OBIS MUM AWE. ce sileisiatciclstai0 10.00 12.00 4.50 12.00 58.00 3.50 1791 
Lanier lie el orerasannecidoanpend 12.00 8.00 2.00 1.00 | 76.00 1.00 1716 
EVO Rrra sista cle stelsiaiein/ciclelelainialaiels 10.50 12.25 1.50 2.10 71.75 1.90 1743 
NVA G BE ctepncic vie acters crcisie eialeaie ce sics 10.60 | 12.25 1.75 2.40 | 71.25 1.75 1750 


* Calculated. 


From an inspection of the table it will be seen that of the six 
cereals considered, corn ranks fifth in the amount of protein 
which it contains, carrying only about four-fifths as much pro- 
tein as wheat. On the other hand, with the single exception of 
oats, it contains far more fat than the other cereals and two and 
one-half times the quantity found in wheat. It is comparatively 
poor in fibre and ash, but leads in the heat of combustion, a fact 
that is due to the large proportion of fat which it carries. 

Since the cereals are purchased for the most part in the form 
of flours or meals, comparisons based upon the relative compo- 
sition of these products would be more valuable than those just 
made. In most of the digestion experiments carried out at this 
Station, Pillsbury’s Best flour and a granulated corn meal have 
been used. In the following table the composition of these 
materials is compared with that of the original corn, with hom- 
iny, and also with meal prepared by the old process, still used 
in some sections of the country. 
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Average composition of corn products used in digestion experi- 
ments compared with wheat flour. 


CARBOHYDRATES. 
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Per Per Per Per Per Per | Cal. 
cent. | cent. | cent. cent. cent. cent. |per lb. 
COTTE eciesisclereteto clareiayericleteterers 10.75 | 10.00 4.25 175 71.75 1.50 1796 
18 Ko VEO fomnponoddosodoand acs 10.96 9.44 | .67 -37 78.24 -32 1808 
Corn meal, unbolted ..... 10.30 7.50 | 4.20 65.90 1.20 1544 
Corn meal, bolted ... .... 11.60 8.40 4.70 74.00 1.30 1728 
Granulated meal.......... 11.79 8.50 .98 -46 T1419 -48 1734 
Granulated meal.......... Corl 8.69 1.92 -40 80.72 -50 1825 
Wheat flour. ccesseceaaces 11.09 || 11°37 1.38 13 75.44 -64 1771 


The corn meal formerly found upon the market consisted 
merely of unbolted ground corn, the composition of which was 
practically identical with that of the grain from which it was 
prepared. Such meal was commonly sifted before it was used, 
the bran and other coarse particles being thus removed. While 
such meal may still be found upon the market, being extensively 
used as food for stock, that used as a food for man is generally 
bolted before the meal leaves the mill, the offals or bran being 
sold as cattle food. Since the fat or oil, so abundant in corn, 

“is confined largely to the germ, and since the oil is peculiarly 
subject to changes resulting in rancidity, the presence of the 
germ is predjudicial to the keeping qualities of the meal. This 
has lead to the production of the so-called granulated corn meal, 
obtained by the use of roller-mills. Instead of reducing the 
kernel to the desired fineness by a single operation, it is first 
crushed by a machine known as a degerminator which so loosens 
the germ and hull that they may be removed before the final 
grinding. It is evident that the composition of the product thus 
obtained will differ in several very important respects from 
that previously described, being poorer in fat, through loss of 
the germ, and also poor in crude fiber or woody matter, which 
is found for the most part in the rejected outer coating or the 
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bran. These differences are well shown in the above table. 
In the manufacture of hominy the germ is also removed, with 
marked effect upon the proportion of fat in the product. It will 
be noted that in the manufacture of both hominy and granulated 
corn meal two-thirds or more of the ash constituents are 
removed. While small amounts of these salts play a very 
important part in the animal economy, there is reason for believ- 
ing that the most of our foods carry them in such large excess 
that the removal of a part of them in this case is no cause for 
uneasiness. 


DIGESTIBILITY OF CORN PrRopucrTs. 


The statement has been made that corn meal is less digestible 
than wheat flour; that our forefathers ate corn rather than 
wheat from necessity, and digested it because they could; 
whereas the present less stalwart generation digests corn less 
readily, and finding a better cereal at hand is wise in eschewing 
the first. Asa part of the work of the nutrition division of the 
Office of Experiment Stations a number of digestion experi- 
ments with corn have been carried out at this Station. The 
reader is referred to a later publication of that office for details 
of this investigation. Only the general results with a brief 
outline of the methods employed are given here. The experi- 
ments were performed with human subjects, and were continued 
for periods of 6 days each. During this period each subject 
received daily weighed amounts of food of known composition. 
The feces corresponding to the food eaten were collected and 
analyzed. In similar experiments with cattle it is usually 
assumed that the difference in composition between the food 
and the feces proceeding from the same represents that part of 
the food which is utilized in the body; in other words, that the 
feces consist only of undigested food. In point of fact, this is 
not strictly correct, since we know that the feces consist not 
only of undigested food, but contain also small amounts of 
waste matters resulting from the natural wear of the body 
together with certain secretions, known to the physiological 
chemist as metabolic products, which have found their way into 
the intestines and have not been entirely reabsorbed, and which 
thus contribute to the volume of the feces. Sometimes, espe- 
cially when the amount of food eaten is small, the error thus 
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introduced is too large to be ignored, particularly in the case of 
the protein. Several methods have been devised for correcting 
this error so far as it affects the protein, and such a correction 
has been applied in the results quoted beyond. 

The corn products used in these experiments were hominy 
and granulated corn meal. The first was cooked in the usual 
manner and was eaten in one experiment with cream and sugar, 
in another experiment with a mixed diet, including bread, meat, 
canned peaches, butter, and stigar. The corn meal was eaten 
in the following forms: 1. Hasty pudding. 2. Johnny-cake. 
3. Brown bread. 4. Hoe-cake. The hasty pudding was pre- 
pared by stirring the meal into salted water and cooking in a 
double boiler. In both johnny-cake and brown bread equal 
weights of meal and flour were used. The formulas used 
follow : 


Formulas for johnny-cake, brown bread and hoe-cake. 
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The brown bread was steamed in tin cans made for the pur- 
pose, somewhat conical in form, and provided with covers. 
Four loaves were cooked at once, the cans being immersed to 
half their depth in boiling water in a large pan having a per- 
forated false bottom and a cover with a small opening. The 
loss by evaporation was very small, and the process, once in 
operation, required no further attention during the 4 hours 
allowed for the cooking. 
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Neither flour or baking powder were used in the preparation 
of the hoe-cake. The hot meal was stirred with boiling water 
until a thick pudding was formed, which was then spread in 
thin sheets upon the hot, well-greased iron plates and baked at 
once. In all the work care was taken to insure thorough 
cooking. 


Average composition and heat of combustion of the corn meal 
and white four breads used in the digestion experiments. 


CARBOHYDRATES. 
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Per Per Per Per Per Per Cal. 

FRESH. cent. | cent. | cent. cent. cent. cent. | cent. 
Johnny-cake ............6+ 29.4 7.8 2.2 2 57.5 2.9 1384 
EATONGMY DIE BOs acai) oictesini 43.9 | 6.3 yah! all 45.7 1.9 1119 
EIOOAC AOL veliet lacie cisieticwses 52.8 4.0 6 2 40.0 2.4 886 
White flour bread......... 40.7 6.9 3 ail 49.8 2.2 1135 

WATEE-FREE. 

MONG se CHK Civels.\cicteisiere! delaiale)|(s crsielale ele 11.3 3.0 3 $1.3 4.1 1960 
BLOW NEDLERMc4 5.02 <oane sels ce eiarelo 1B USat 3.7 2 81.7 3.3 1994 
NL OO -CHKO) oisre.ccejeceivin'et ats piaysiell arele eloine 8.4 1.2 4 84.9 5.1 1874 
White flour Dreads. ce=. |\s. acct 10 By 4 il 84.1 3.7 1914 


The compositions of the breads eaten is shown in the above 
table. It will be noted that the breads vary greatly in the pro- 
portion of water which they contain, with a less marked varia- 
tion in the other ingredients. When these analyses are reduced 
to a water-free basis, as shown in the second part of the table, 
these differences become very much less. Thus, the dry matter 
of the johnny-cake has almost exactly the same composition as 
the dry matter of the brown bread, a fact that is not surprising 
when it is remembered that nearly the same formulas are used 
for both. 

A wide difference in the protein contents between these breads 
and the white flour bread might have been looked for, since 
wheat flour is much richer in protein than corn meal. That so 
slight a difference exists must be attributed to the use of white 
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flour and milk in the preparation of the johnny-cake and brown 
bread, while the white bread was mixed with water. The hoe- 
cake carries much less protein than the other breads, neither 
white flour or milk being used in its preparation. 

Since the differences in water content and the other differ- 
ences resulting therefrom actually exist in the foods as eaten, 
the composition of the fresh materials is, after all, the matter of 
first importance. As eaten, the hoe-cake possessed only about 
two-thirds the food value of the johnny-cake and brown bread, 
while the last mentioned was distinctly inferior to johnny-cake 
in the amounts of nutrients which it contained. In practice it 
was found that the quantities of bread required and eaten were 
inversely proportional to the water content. 

Several of the digestion experiments reported on the follow- 
ing pages were made with 2 subjects and most of them with 4. 
The results given in the table are the average of those thus 
obtained. With all the corn products a double series of trials 
was made, one with a “ simple ” the other with a “ mixed ”’ diet. 
In the case of the hominy and hasty pudding the simple diet 
consisted of the products named with milk and sugar as acces- 
sory foods. With johnny-cake, brown bread and hoe-cake, but- 
ter was used in addition to the above. The mixed diet included 
meat and canned peaches. The men enjoyed excellent health 
throughout the investigation, and while the diet at times proved 
monotonous, they retained good appetites throughout the 
experiment. 

The results of these experiments are given in the table on the 
following page. The digestibility of the protein is shown in 
the first two columns, in the second of which corrections for 
metabolic products have been applied, as explained on page 91 
While it is not claimed that the method adopted for this pur- 
pose gives absolutely correct results, there can be no doubt that 
the corrected figures furnish a more accurate idea of the food 
value of these materials, and in the discussion which follows 
these results only will be considered. 
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Digestibility of nutrients and energy of total food. 


PROTEIN. 
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Hasty pudding, simple Gict ss... .cccccssccccesse 82.3 89.2 99.0 95.9 
TEPER MICTG Doreretsersinys vine aieieiereicists stores 89.0 94.0 98.9 96.9 
Johnny-cake, simple diet..........ssscerecveeces 89.6 94.9 98.7 93.8 
DONTE CUCL Trayetate olateieiel ovate eqeietalelere cievelelele 90.1 94.8 99.3 93.9 
Brown bread, simple diet................cceevees 74 94.7 98.7 93.5 
MYDS CI CULE Gis eroteretetere ove steleratele Stelevalesaieie’e 89.5 95.5 99.4 92.9 
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b Wal UEVGRUVZISIADD e aretey nereloranitie:averstevereraisiwtevsieteioiniete 84.4 92.6 99.2 95.5 
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Wihite bread), Simple GiGi «cc. ses) pin vesicle © cio €9.2 94.0 98.9 94.0 
AMMA RASC C Ueraversyteyaiaies cise efeicleleletainlelslarsrete 92.6 96.1 99.0 98.2 


DISCUSSION OF THE RESULTS OBTAINED BY THE DIGESTION 
EXPERIMENTS. 


I. In every case but one, the protein of the mixed diet was 
more completely digested than that of the simple diet. The 
low digestibility of a simple diet has been often noted in previous 
experiments. 

2. With a simple diet the protein of the johnny-cake and the 
brown bread seems to have been slightly more digestible than 
that of the white bread. With the mixed diet, the white bread 
shows a digestibility distinctly greater than that of the corn 
breads. 

3. The use of syrup with the hoe-cake to a slight degree 
depressed the digestibility of the protein. This 1s in accordance 
with other experiments in which the digestibility of the protein 
apparently varied with the ratio existing between the protein 
and the other nutrients. 

In this connection attention may be called to the large propor- 
tion of carbohydrates in the food used in this work. The 
requirements of the body seem to be most economically met by 
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a selection of foods supplying protein, carbohydrates, and fat in 
certain proportions, although the two latter classes of nutrients 
may replace each other to a considerable extent, a pound of fat 
supplying about as much energy as 2% pounds. of carbo- 
hydrates. The proportions generally accepted as well adapted 
for an average person of active habits are one of protein to 5 
or 6 of carbohydrates or the equivalent in fat. The proportions 
as found in the food of these experiments are shown in the table 
below. 


Ratio between the protem, carbohydrates, and fat of food,* one 
part of fat being considered as equivalent to 2% parts of 
carbohydrates. 
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*This is not quite the same as the “ nutritive ratio” of stock feeders, which is 
based upon the digestible nutrients only. 


With the simple diet, consisting largely of corn relatively 
low in protein, the ratio is much wider than the standard men- 
tioned, ranging from 1:8 to 1:13. With the mixed diet, con- 
taining meat, which is rich in protein, the ratio was narrowed 
to about 1:7. On the other hand, by the addition of syrup to 

-the simple hoe-cake diet, a ratio originally too wide became still 
wider, 1: 15.4, and the digestibility of the protein suffered. 

4. From an inspection of the carbohydrate column it is diffi- 
cult to draw any conclusion farther than that the carbohydrates 
are almost completely utilized in the body, whether they are 
derived from white bread or from any of the corn foods studied. 
The results shown in the last column are even less conclusive 
and seem to follow no discoverable law. 

The figures already quoted relate to the total food eaten. 
By many experiments the digestibility of such simple articles of 
food as milk, butter and sugar has already been determined. 
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By accepting these factors and applying them to the accessory 
foods of a simple diet, it is possible to caluculate the digestibility 
of the cereal itself. The figures given in the next table were 
thus obtained. 
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A comparison of this table with that given on page 95 indi- 
cates that these corn foods are either considerably less diges- 
tible than the other foods with which they were eaten, or they 
themselves become more digestible when eaten with other foods. 
Similar results obtained with other experiments in which certain 
foods were eaten both singly and with a mixed diet indicate 
that the second conclusion is the correct one. 


A BALANCED DIET. 


Attention has been called to the fact that in most of the 
experiments here reported the diet adopted was one-sided, i. e., 
the proportion of protein to the fats and carbohydrates was too 
small. This is so common an error in diet that it may be 
proper to mention a few of the ways in which it may be cor- 
rected. It is evident that Indian corn in itself is too poor in 
protein to form a large part of the diet unless special pains are 
taken to maintain the proper balance. This may be done in 
several ways. By the addition of meats, fish, eggs, or vegetable 
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foods rich in protein, such as beans or peas, the balance may be 
restored. The same result may be accomplished by the free use 
of milk instead of water in the preparation of corn foods. The 
value of milk in thus furnishing protein is not so fully appre- 
ciated as it should be. A quart of whole milk carries more 
protein than one-third of a pound of beef found. Skim milk 
is both better and cheaper for this purpose, since it carries a 
slightly higher percentage of protein than whole milk, and con- 
tains very little fat. Two quarts of skim milk, costing but 5 
cents, furnish nearly as much protein as a pound of beef round, 
and more real nutriment than a quart of oysters costing 35 or 
40 cents. Yet the skim milk is too frequently wasted or fed to 
calves and pigs. The intelligent housewife may easily find a 
hundred ways in which this valuable by product could be more 
directly and profitably utilized as a food for man. 

The use of large amounts of butter, pork, or cther fatty foods 
in connection with corn foods is to be deprecated, since the diffi- 
culties in the way of establishing a proper balance between the 
protein and other nutrients is thus increased. The effect of 
syrup in depressing the digestibility of protein has already been 
alluded to. Sugar and molasses are open to the same objection 
and for the same reason. The craving for these food acces- 
sories is an example of the fact that the appetite is not always 
a safe guide. 

The coarsely milled forms in which corn is placed upon the 
market naturally call for more prolonged cooking, not only to 
break down the starch grains, but to rupture the walls of the 
cells and thus expose their contents to the action of the diges- 
tive juices. It is probable that much of the difficulty occasion- 
ally experienced in digesting corn breads might be avoided by 
a careful attention to these facts. At present there is but little 
difference to the consumer in the retail cost of corn meal and 
wheat flour. Both are among the cheapest of our foods. The 
question of economy need not be considered in choosing between 
the corn and wheat breads. In general it may be said that the 
corn products are more digestible than is commonly supposed. 
Not only their digestibility, but their cheapness and the readi- 
ness with which they may be converted into palatable foods 
suggest a more extended use and entitle them to a much higher 
place in the popular estimation. 


DIGESTION EXPERIMENTS WITH CHESTNUTS. 
i HS MeERRIL. 


A few years ago this Station made quite a study of the nutri- 
tive value of nuts, the results of which were published in Bulle- 
tin No. 54.* At that time it was planned, as part of the nutri- 
tion investigations in cooperation with the U. S. Department of 
Agriculture, to make digestion experiments with mixed diets in 
which nuts should form an important part of the food consumed. 
Only two such experiments with chestnuts were made. The 
results have been held unpublished hoping that opportunity 
would come to add to the number of experiments with chest- 
nuts, and also with other nuts. 

As shown in the following table, chestnuts differ materially 
from most other nuts in carrying large amounts of carbo- 
hydrates, but little fat, and for the most part relatively small 
amounts of protein. In fact, they more nearly resemble Indian 
corn in composition than ordinary nuts. 

The dry matter of the meats (kernels) of chestnuts compared 
with the meats of other nuts + and with corn meal. 
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*Nuts as Food, Bul. 54, Maine Agricultural Experiment Station, 1899. 
t+Analyses taken from Bulletin 54 of this Station. 
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THE EXPERIMENTS HERE REPORTED. 


In the experiments a mixed diet was used in which chestnut 
flour made a prominent part. Each subject consumed daily 300 
grams of the chestnut flour, which furnished about one-fifth of 
the proteids, one-half of the fat, nearly one-half of the carbo- 
hydrates and three-eighths of the total fuel value of the food. 

In the table which follows, there is given the chemical com- 
position of the food materials used. The chestnut flour was 
prepared by shelling the nuts, which were then partly dried and 
blanched by 20 to 30 seconds immersion in boiling water, again 
dried, and ground. The bread was made from a straight flour 
from Northwestern grown wheat. The whole milk was drunk 
at the meals and the skim milk was used in making the bread. 
The chestnut flour was eaten as mush. 

The details of the experiment are given in the tables on page 
IOI. 


Percentage composition of the chestnuts from which the flour 
was made and of food materials used in the digestion ex peri- 
ments here reported, and heats of combustion per gram, cal- 
culated to water content at time when used. 
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DIGESTION EXPERIMENT No. 39. 


Kinds of food: Chestnut flour, bread, potatoes and milk. 

Subject: E.R.M. Age 23 years. 

Weight (without clothes): At beginning 136.7 lbs., at close 134.1 lbs. 
Duration: 3 days, 9 meals. 
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DIGESTION EXPERIMENT No. 40. 
Kind of food: Chestnut flour, bread, potatoes, and milk. 
Subject: H.A.M. Age, 34 years. 
Weight (without clothes) ; at beginning 130.7 lbs.; at close 129.3 lbs. 
Duration: 3 days, 9 meals. 
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PLANT BREEDING IN ITS RELATION TO AMERICAN 
POMOLOGY. 


W. M. Muwson. 


The whole question of plant and animal breeding is in a state 
of transition, for, with a sudden interest in Mendel’s work, and 
the generalizations of DeVries and others, investigations in 
breeding are taking a new direction, not necessarily less prac- 
tical in final results, but at present less comprehensible to the 
average man. It has therefore seemed worth while to give a 
brief statement of methods heretofore employed in plant breed- 
ing, in their relation to the development of American fruits, and 
a summary of the results already accomplished. 

The breeding of plants, as of animals, is quite as much a 
question of culture, care and selection, as it is the production 
of a departure from a given type. Most plants live an indif- 
ferent existence, dependent very closely upon immediate con- 
ditions of environment. Furthermore, every part of a plant 
lives largely for itself and is capable of propagating and multi- 
plying itself if removed from the parent plant. This fact 
increases the importance of suitable environment, and of a 
knowledge of methods of propagation on the part of one who is 
to undertake systematic breeding. In the study of plant breed- 
ing then, for all practical purposes, the unit is the embryo indi- 
vidual plant, whether in the form of a seed or a bud. While in 
the light of recent investigations this statement may be regarded 
as somewhat antiquated, the writer would still maintain the 
position that in the prosecution of the practical improvement 
of the American fruits, this proposition will hold. Of course 
in the scientific investigation of the principles of plant breeding, 
embryological conditions are of importance. 

In recent times the student of plant breeding thinks that he 
has a key to the laws of plant variation in the so-called “Men- 
del’s Law,” and there are many facts which tend to strengthen 
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that belief, but a discussion of that subject is not intended at this 
time. 


BEGINNING OF SYSTEMATIC BREEDING OF FRUITS 


One of the most significant facts in nature is that every 
species of plant which man has cultivated for any length of 
time has numerous forms, varieties, or strains. The practical 
horticulturist selects that form or strain which is best for cer- 
tain purposes or for certain conditions. The plant breeder asks 
why or how these forms came about and how they can be 
improved. It is worthy of note, however, that until about a 
century ago the principal studies of plant life were made from 
wild forms rather than from domesticated species. 


THE WORK OF VAN MONS. 


The man who first propounded a theory of the philosophy 
of the origin of varieties of cultivated plants, was Jean Baptiste 
Van Mons, who was born in Brussels, in 1765, and died in 
1842. Van Mons was by profession a chemist, and horticulture 
was his avocation. His theory applied particularly to fruit 
trees, but he held that the principles he set forth are of general 
application in the vegetable kingdom. 

Van Mons’ theory may be briefly epitomized as follows: All 
fine fruits are artificial products. There is always a tendency 
in all varieties of fruit trees to return, by their seeds, towards 
a wild state. This tendency is most strongly shown in the 
seeds borne by old fruit trees. On the other hand, the seeds 
of a young fruit tree of a good sort, being itself in a state of 
amelioration, have the least tendency to retrograde, and are 
most likely to produce improved sorts. Finally, there is a 
limit to perfection in fruits. When this point is reached, as 
in the finest varieties, the next generation will more probably 
produce poorer fruits than if reared from seeds of an indifferent 
variety in the course of amelioration. 

This system or theory was not founded upon experience or 
practice, but was a preconceived idea of the author, who spent 
fifty years, with all the zeal of an enthusiast, in an attempt to 
prove his theory. He began his work by gathering seeds from 
a young seedling tree without paying much attention to its 
quality except that it must be in a state of variation. The seed- 
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lings were planted closely in nursery rows and often checked 
by pruning, with the thought that to improve the fruit the 
original rank growth of the tree must be subdued or enfeebled. 
From the first fruits produced, and the fruit was always gath- 
ered before it was fully ripened, seeds were saved and sown 
again; and this practice was continued generation after gener- 
ation. The whole process was, to use his own words: “To 
sow, to re-sow, to sow again, to sow perpetually ; in short to do 
mothing but sow is the practice to be pursued and which cannot 
be departed from.” Van Mons’ work, which was largely con- 
fined to pears, was begun in 1785. Thirty years later, in 1823, 
when he had commenced distributing scions freely throughout 
the world, he had 80,000 seedling trees in his nursery. At this 
time his first catalogue was issued and in it 1050 pears are 
mentioned by name or number. Of this list 405 were his own 
creation and 200 of them had been considered worthy of naming, 
among them being some of the varieties which are still raised 
the world over, including Diel, Bosc, Colmar, Manning’s Eliza- 
beth, and many others of equal merit. Many of these varieties 
found their way into America, chiefly through the efforts of 
Robert Manning of Massachusetts. : 

Whatever may be thought as to his theories, there is no 
doubt that Van Mons accomplished more than any other single 
individual up to the middle of the nineteenth century in breed- 
ing new and valuable fruits. Without discussing the principles 
for the establishment of which Van Mons was working, it is 
enough to say that in some of his series the generations came 
into bearing earlier and earlier until in the fifth generations of 
certain pears, he was able to secure fruit at 3 years from 
seed. As already intimated, however, this was at least partly 
brought about by the system of enfeebling and consequent 
encouragement of the habits of precocity, and by cumulative 
selection. Probably no worker with plants has ever given to 
the world so clear a demonstration of the value of selection as 
Van Mons; and this demonstration is worth all of the efforts 
put forth, even though this was made in the attempt to prove 
another and, as is now believed, erroneous doctrine. 
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WORK OF THOMAS ANDREW KNIGHT. 


Contemporaneous with Van Mons, was Thomas Andrew 
Knight, often referred to as the father of modern horticulture ; 
a man whose work as a careful, accurate, scientific investigator 
of the phenomena of plant life, especially in its economic rela- 
tions, is unrivaled even at the present time, and whose opinions 
upon the studies of crossing and of plant development were 
of the utmost importance. Knight was born in England in 
1759 and died in 1838. His investigations of problems in 
physiological botany have become classic and he brought the 
same energy and thoroughness to his investigations of horti- 
cultural problems. He gave particular attention to the physi- 
ology and methods of crossing plants and was the first to 
perfect the method of root grafting,* but his greatest work 
was in the direction of the improvement of cultivated plants, by 
breeding. He took up the question of the running out of varie- 
ties and made great efforts to produce new ones. He was con- 
fronted by the same problems which appealed to Van Mons, 
but he approached the subject in a very different way. Knight 
asked direct questions of nature, and never arrived at a general 
theory of the improvement of plants, although he was not 
without hypotheses concerning the phenomena he was studying. 

Van Mons, as noted, was the first to demonstrate the impor- 
tance of selection in the improvement of plants; Knight was 
the first to show the value of crossing for the same purpose. 
As early as 1806 he wrote: “‘New varieties of species of fruit 
will generally be better obtained by introducing the farina of 
one variety of fruit into the blossoms of another, than by 
propagating any from a single kind.”’+ The varieties which 
he raised, largely by means of crossing, included apples, pears, 
plums, peaches, cherries and.strawberries, as well as many 
vegetables such as potatoes, peas, cabbages and others; but 
more important than the new fruits, which were of immediate 
and so-called practical value, was the contribution to the general 
knowledge of plant life, and of the methods to be employed in 
amelioration, which Knight gave freely for the benefit of all 
mankind. 


* See Transactions of London Horticultural Society. 
+ Ibid. Vol. 1, p. 38, 1806. 
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Such, in brief, are the beginnings of the science of plant 
breeding, as exemplified in the amelioration of domesticated 
fruits. Early in the nineteenth century the more advanced 
horticulturists were awakening to the fact that plants as well 
as animals are capable of improvement by systematic breeding. 
As the years have gone on, knowledge of the factors involved, 
and of methods of procedure, has increased, with the result 
that a new horticulture has developed in this country. Euro- 
pean varieties and European methods of culture have been 
superseded by varieties and methods of American origin,—° 
varieties and methods better suited to the very different climatic 
conditions and to popular demands. 


THE DEVELOPMENT OF A'MERICAN POMOLOGY. 


The records of early attempts at fruit growing in America 
are mostly records of failure. The varieties first grown were 
naturally those brought from Europe, and though in the begin- 
ning: of the last century American seedlings were beginning 
to attract attention, still the chief effort to extend the range 
of culture was by the introduction of new varieties from 
Europe. This was the only way known of securing new sorts.* 
In 1830, in a letter to Gen. Dearborn, William Kenrick says: 
“From among 150 varieties imported into Boston by Eben 
Preble about 1805, the only additions to desirable kinds were 
two cherries, the Black Tartarian and the White Tartarian, 
and a single pear.” 7+ If fruit culture in this country were 
limited to the varieties which have come from Europe, it would 
be of very small proportions. At the present time, while agents 
of the Government are scouring the world for new species and 
varieties, plant introduction is very largely looked upon merely 
as a means to an end. Russian, Chinese and Japanese fruits 
are being freely introduced, not merely for their intrinsic merit, 
and in the hope that they may thrive in their new environment, 
but with the idea that from hybrids between them and the native 
species, and from American grown seedlings of these imported 
species, valuable sorts may be obtained. 


* An interesting study in this connection is that of the development 
of the native grape.—See Bailey’ Evolution of our Native Fruits. 
+ Manning, History of Massachusetts Horticultural Society, p. 42. 
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CHANCE SEEDLINGS, 


In the development of American pomology the first step was 
a sort of crude selection of chance seedlings, wherever these 
might be found. The importance of having varieties adapted 
to existing conditions was early understood, but the question 
of how to get them was the trying one. It is a notable fact 
that many of the varieties which today stand out as landmarks, 
were accidental seedlings or chance discoveries of valuable wild 
forms. 

Among the more prominent American fruit originating in this 
Way may be mentioned the Alexander or Cape grape, which 
first introduced successful grape culture into Eastern America ; 
the Catawba, still a popular grape; the Dorchester and Lawton 
blackberries; Seckel pear; Wealthy apple; and many of the 
best raspberries, gooseberries, cranberries and plums. 


SELECTION. 


The next step in the improvement of fruits was the selection 
of parents from which to grow seedlings. The importance of 
the work Van Mons was doing in Belgium, in emphasizing the 
principle of selection, has been noted above, but American 
horticulturists soon outstripped their teacher. In 1882 James 
Thatcher, in his American Orchardist, made recommendations 
which today would be regarded as much better than those of 
Van Mons. He says: “The seeds for planting should always 
be selected from the most highly cultivated fruit and the fairest 
and ripest specimens of such variety.” William Kenrick, a 
nurseryman of Roxbury, Mass., was more conservative and 
inclined to adopt the theory of the natural deterioration of 
varieties,* at the same time giving in detail the methods prac- 
ticed by the great European plant breeder, as already described. 

A few examples of fruit originating from seed of carefully 
selected parents will suffice. Diana, early recognized as a 
valuable child of Catawba; Moore’s Early, Worden, Pockling- 
ton and the other numerous progeny of Concord, among 
grapes; Shiawassee, Princess Louise and McIntosh, as seed- 
lings of the Fameuse apple, as well as the numerous offspring 
of Oldenburg, Rhode Island Greening and others; the seedlings 


* Kenrick’s Néw American Orchardist, pp. 24-32. 
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of Green Gage plum; the Tartarian cherries; and the Crawford 
peaches are familiar cases in point. But of the immense num- 
ber of seedlings produced in this rather haphazard way, very 
few have been found of superior merit. Improvement by selec- 
tion, in the strictest sense, has been employed most successfully 
with annual plants, and the methods used have been gradually 
perfected. In the choice of the foundation stock, however, the 
same principles are involved in breeding fruits as in the pro- 
duction of choice wheat, corn or cotton, namely; Select 
parents from stock grown in a locality likely to produce vigor- 
cus, hardy plants, and choose individuals of special merit in 
some particular direction. In the improvement of grapes, many 
failures have resulted from the choice of tender varieties as 
parents, although the quality of fruit was greatly improved. 
In the work of adapting fruits to different climatic conditions 
of the states west of Lake Michigan, little real progress was 
made until the introduction of Russian and other so-called iron- 
clad varieties as parent stock. The seedlings from varieties 
grown in Western Europe or Eastern America were entirely 
unsuited to the new conditions. 

Having the stock from a suitable locality, it is of the highest 
importance that the individual parent from which seedlings are 
to be raised shall be the very best of its kind. In working for 
size in fruit, it is not enough that a plant shall produce one or 
two abnormally large specimens, but that plants producing a 
large-number of uniformly large specimens should be chosen. 
In other words, the parent plant should possess in the highest 
degree the qualities of the ideal form sought, a principle directly 
contrary to that originally taught by the apostle of selection. 


CROSSING. 


Cross-fertilization and hybridization were little used in the 
improvement of plants during the first half of the last century. 
Knight had shown what might be done, and he had many fol- 
lowers in this country, but the opinion of Van Mons, strength- 
ened by the indisputable array of choice fruits he had obtained 
as a result of selection, was almost equally strong. In 1836 
A. J. Downing wrote: “Assuming Professor Van Mons to be 
strictly correct, we would suggest that a great saving of time, 
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and a considerable improvement in quality and vigor, might 
be gained by calling in cross-fertilization to the aid of the culti- 
vator as soon as the fruit of the trees (say the second gener- 
ation) begins to show symptoms of amelioration. By impreg- 
nating them with pollen of the finest varieties we conceive that 
the next generation would produce excellent fruit and at a 
saving of twenty or thirty years.’’* 

In 1844, C. M. Hovey, one of the most successful of the earlier 
plant breeders, definitely championed the cause of cross-fertili- 
zation on the ground that “the results will be obtained in a 
shorter period and, we believe, equally as favorable as by the 
method of successive generations alone.” Mr. Hovey spoke 
from experience, his first cross-bred strawberry seedling having 
been brought to notice in 1838. The striking successes of 
Hovey, Allen, Downing, and others, soon led to the general 
adoption of cross-fertilization as a method in the improvement 
of fruits, and for the last half century the advance has been in 
the minor factors and not in a better understanding of prin- 
ciples. Up to the present time the question of dominant and 
recessive characters, as developed in the offspring of crosses, has 
had very little bearing upon the status of American pomology. 

The early hybridizers often used a mixture of pollen, believ- 
ing that it was possible for the same seed to be influenced by 
pollen from two different sources, and the possibility of super- 
foetation was often discussed. The Duchess grape is a result 
of one of these mixed crosses. This was produced by Caywood 
“by crossing a White Concord seedling with Delaware 
Walter, the pollen of both being applied at the same time.”* 

One breeder of grapes claimed to produce his new varieties 
by a new and very simple process, namely by diluting the pollen 
of the male flower with rain water and then applying it to the 
pistils of the variety selected as the female parent.+ 

As a knowledge of the process of fecundation became more 
clear, other methods of securing desired combinations were 
adopted and compound hybrids or derivative hybrids became 
common. Some of the best results have been obtained by such 
combinations; for example the Brighton grape, which is a 


* Bushberg Catalogue, 3rd edition, p. 94. 
+ Ibid, p. 118. 
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cross between Diana-Hamburg and a seedling of Concord. 
The method of using what Webber has called “dilute hybrids” 
has also been employed with success, particularly in the fixa- 
tion of types. 


THE LIMITS OF CROSSING. 


“Crossing is useful as a means of originating new forms 
adapted to man’s special uses and also as a means of revitalizing 
the offspring by providing new combinations of characters 
which may better enable the individual to compete in the strug- 
gle for existence; but there are limits beyond which crossing is 
useful neither to the species nor to man.’ 

Without discussing this subject at length, it may be said that, 
within certain limits, the wider the divergence of the parents in 
any fertile cross, the more vigorous the progeny. ‘This state- 
ment rests on the broad basis of fact, and is corroborated by the 
work of Darwin and others down to the present day. Nature 
has comparatively few varieties, the initial variation being 
usually crowded out in the fierce struggle for existence; but 
among cultivated plants instead of struggle for existence and 
the survival of the strongest, we have a struggle for improve- 
ment and a “survival of the most coveted.” Weeds are best 
fitted to survive, but the hoe and the cultivator enable the 
weaker and, for man, the more desirable species to prevail. 

So then cultivated plants, leading a life of comparative peace, 
expend their energies along the lines which are laid down by 
man. Variations appear and are carefully watched, guarded, 
and propagated; with the result that in time a new type or 
variety is produced. But the conditions are vastly more varia- 
ble than are those under which their wild allies are growing. 
This leads to a wide range of characteristics found in the same 
variety, consequently unions are here more powerful than in the 
wild state, and the expert plant breeder is he who manipulates 
these forces and their combinations to the best advantage. In 
the past history of plant breeding this manipulation has neces- 
sarily been carried on more or less blindly, but the work of 
Mendel, DeVries and others seems to open wonderful possi- 
bilities in this direction. 


£ Bailey, Philosophy of Crossing Plants. 
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THE INFLUENCE OF THE SOIL. 


One of the most commonly recognized factors in environment 
is that of soil conditions. It has been observed by tomato: 
growers, and is commonly taught, that more fruit is obtained 
on relatively poor soil than on rich.* It should be borne in 
mind, however, that this increased fruitfulness—at least in the 
case of the tomato—is relative rather than absolute; that while 
the proportion of vine is greater on rich soil, the actual amount 
of fruit is also much greater, and the individual fruits are larger 
and fairer. 

With this supposition in view, some have thought to produce 
fruitful varieties by a process of selection and the transmission 
of the characters of fruitfulness thus acquired. Certain of the 
small fruits are known to flourish on particular soils or under 
definite conditions and nowhere else. Particularly is this true 
of the strawberry, the raspberry and some grapes. 


THE USE OF THE UNRIPE SEED. 


As a means of checking too vigorous growth and increasing 
fruitfulness, the method of using immature seed has been 
employed with a certain measure of success. It has been found 
that the use of immature seed increases the productive parts at 
the expense of the vegetative and thus it comes about that more 
fruit is formed in proportion to the foliage than is normal. Ina 
series of experiments conducted through several generations by 
Goff and Arthur, it was found that a tomato plant selected as 
a representative of the series grown from unripe seed bore 3% 
pounds. of fruit to one pound of vine (leaves, stems and roots 
taken together) ; while a plant of the same variety grown each 
year under the same conditions but always from ripe seed gave 
only 14% pounds of fruit for every pound of vine. We have 
here then an enormous relative increase of fruitage from unripe 
seed which in fact “ was quite apparent to the casual observer 
upon looking at the plants of the two series as they grew in the 
garden, although it required the scales to disclose how surpris- 


* Allen, American Garden, Vol. 11, p. 358, 1890. 
7 Corneil Experiment Station, Bul. 10, 1889; also Ibid., Bul. 21, 1890. 


¥ American Naturalist, Vol. 29, p. 905, 1895; also Rpt. Wis. Expt. 
Station, 8, pp. 152-9, 1891. 
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ingly great the difference was.’* It may be well to note also 
that, associated with the increase in the amount of fruit, there 
was also an increase in the number of individual fruits, 
although these, as also the seed, were individually smaller. Van 
Mons also employed this method of using unripe seeds in his 
experiments with apples and pears, for the purpose of checking 
too vigorous growth and increasing the relative fruitfulness of 
the product. 

Besides increasing the number of fruits, the use of unripe seed 
also results in early maturity. In the cumulative trials of 
tomatoes, already mentioned, the strain from immature seed 
ripened from 10 days to 4 weeks earlier, in different years, than 
did the corresponding series from ripe seed. Such differences in 
earliness do not always occur, however, and some observers 
have noted opposite results; but with the earlier production 
and the increased percentage of fruit comes also the lowering 
of vitality and consequent lessened ability to stand unfavorable 
conditions. In other words, the use of unripe seed is simply a 
means of checking growth and the usual result follows. Within 
certain limits checking growth tends to increase fruitfulness, no 
matter how the check is given. Some have contended that the 
plants would overcome the initial weakening and upon being 
subjected to favorable conditions would acquire vigorous 
growth while retaining the more fruitful habit. Of course this 
is the end desired as a result of this method of treatment, but, 
so far as the writer is aware, there is nothing to warrant such 
a supposition. Experience in breeding tomatoes at this Experi- 
ment Station indicates that this desired end is not obtained. 


BREEDING FROM ASEXUAL PARTS 


The distinction between seedling varieties and bud varieties 
is one of degree rather than of kind. The different buds on a 
tree frequently produce offspring possessing quite as distinct 
individuality as do the different seedlings from the same tree. 
So the tree should be considered not as an individual but rather 
as a collection of individuals, the bud being the unit. Now no 
two buds on a given tree are subjected to precisely the same con- 
ditions. All of the buds cannot possibly survive, hence arises 
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a constant and intense struggle for existence. Owing to the 
different conditions of light, air, food, and room for extension, 
some branches will be large and vigorous, others will be small 
and weak; some will produce fruit freely, others will be barren. 
In the same way, no two fruits are ever exactly alike. Some 
will be large, others small; some roundish, some oblong; some 
highly colored and of good flavor ; others pale and insipid. 

This fact of the universality of bud varieties, together with 
the fact that variations may be perpetuated by asexual means is 
of the utmost importance in practical horticulture and in the 
systematic improvement of fruits and vegetables. The practical 
fruit grower knows that some trees never bear any fruit and 
that others of the same kind bear abundantly; that some Bald- 
wins and Spys are habitually large, and others habitually small 
and unsatisfactory, and these observations are borne out by the 
records of the Station orchard. Upon close examination of the 
branches of an individual tree, through a series of years, the 
same phenomena would be found to exist in individual branches. 
A very good illustration of the case in point is that of a currant 
plantation cited by Powell.* A plantation of Fay currants 
containing some 12,000 bushes came directly or indirectly, 
through cuttings, from 25 selected plants, purchased when the 
variety was first introduced. The original plants were uniform 
in size and very productive. In the haste for a large number 
of plants the new wood was cut from these bushes every fall, 
and when more bushes were established they in turn were 
divided into cuttings as often as new wood was made. Little 
attention was paid to the bearing capacity of the bushes in later 
generations because of the excellent character of the original 
stock. As a result of this lack of attention, at the end of 
I2 years some of the bushes were found to be heavy bearers, 
others very light bearers and others almost barren. How this 
came about is readily seen, and the remedy is equally obvious. 
If a single bud produces a branch which is barren, or nearly so, 
and that branch happens to be taken as a cutting, naturally a 
barren bush results. If this bush, before its character is deter- 
mined, is used for cuttings, the tendency is perpetuated and an 
ever increasing series of worthless plants is established. 


* American Garden, 1808, p. 466. 
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Some of the numerous examples of bud variations in apples, 
pears and other fruits will suggest themselves. In Virginia, 
Albermarle Pippin is a familiar example of bud variation from 
the Yellow Newtown. In Canada the Red Gravenstein appears. 
In the Northwestern states, King is hardly recognized because 
of its elongated form. The propagator has only to form a clear 
idea of the type of Baldwin, Newtown, King, or other fruit 
which he wishes to attain, then to select from each generation 
buds from branches which appear most nearly approximating 
his ideal. If then the differences in the buds of a tree or other 
fruit plant can be perpetuated by asexual means, as by cutting, 
grafting, etc., it is evident that this method can be depended 
upon for the systematic improvement of existing varieties ; and 
with most of the commonly cultivated fruits such improvement 
is vastly more important than a wholesale production of new 
forms. 

The improvement of horticultural varieties does not neces- 
sarily follow the lines of improvement in the wild state. Nature 
builds up her types gradually by the selection, in each genera- 
tion, of individuals best suited to their environment; in other 
words by a “survival of the fittest,’ or, as Bailey puts it, a 
“ survival of the unlike.” Man, on the other hand, selects the 
most coveted, and in order to attain his end supplies the environ- 
ment best suited to the individual, and with the natural result. 

While recognizing and emphasizing the importance of the 
production of seedlings from judicious crossing, it is believed 
by the writer that the attention to conditions of environment is. 
infinitely more important than the multiplication of forms, in 
which the element of chance plays so large a part, and that, 
unfortunately, in many cases, the principles of selection and 
asexual propagation have in the past been lost sight of. 

The slight differences which any careful observer will detect 
in the common fruits form sufficient basis for the most favorable 
of systematic breeding. A few examples of fruit originating 
in this way will suffice. The origin of the Nectarine as a bud 
variation of the peach is familiar. Even at the present day 
such variations are not uncommon. Thomas Andrew Knight 
records the case of a Yellow Magnum Bonum plum producing 
a branch which bore Red Magnum Bonum.* Powell cites a 


* Cf. Darwin, Animals and Plants Under Domestication. 
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recent case of bud variation in which a tree of Coe’s Golden 
Drop has produced a branch which for several years has borne 
red fruit. In every way except color both trees and fruic are 
identical with Golden Drop. In California, in an Isabella vine- 
yard belonging to J. F. Pierce of Santa Clara, several vines 
sported in 1882. The fruit of these sports was very much 
sweeter and altogether superior to the parent variety. It shows 
no tendency to reversion and is now extensively grown in Cali- 
fornia under the name of Pierce, bringing a higher price than 
any other of the American types. It is interesting to note, too, 
that the Pierce is capable of reproducing itself from seed, thus 
becoming the first of a race of native grapes.* The grape is 
prone to bud variations and it is not uncommon to see a branch 
bearing fruit which differs in size, color or flavor from that of 
the remainder of the plant. The Golden Queen raspberry 
originated as a sport from Cuthbert, formerly called Queen of 
the Market, on the grounds of Ezra Stokes of Berlin, N. J., and 
was introduced to public notice by J. T. Lovett. 

The list of bud varieties is a large one, and no doubt thou- 
sands of variations which might have been a basis of new and 
valuable strains have escaped the attention of horticulturists. 
But it is not alone to the marked variations or sports that the 
plant breeder will look for foundation stock. In fact the sud- 
den or violent variations are always liable to reversion. 
Nature’s method of evolution, is a very good pattern to follow 
in developing certain strains to meet human ideals. In the 
experimental evolution which the horticulturist is practicing, a 
definite course of action may be predicted. First, determine 
upon the ideal of the improved type desired. Second, cul- 
tivate and feed to encourage variation. Third, select through 
successive generations buds, that is cuttings or scions, from 
branches which bear fruit most nearly approaching the ideal. 

Organic evolution has taken place by the selection in each 
generation of those differences which give the survivors a slight 
advantage in the struggle for existence. Horticultural evolu- 
tion, or the systematic production of better types of cultivated 
plants by man, may take place by the selection of individuals 
(buds) in each generation which most nearly conform to the 
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ideal type; since, as already intimated, the necessity for a strug- 
gle for existence has been obviated. 

The whole practice of propagating the common fruits, as 
followed by most of the nurserymen of today, is radically wrong, 
and tends to deterioration rather than to improvement. Buds 
are often selected promiscuously from bearing trees, from barren 
trees, and from nursery stock of unknown character, and as a 
result a large proportion of the orchards all over the country 
contain trees which do not pay the interest on the land they 
occupy. In the horticultural world a stimulus is needed like that 
which the Babcock test gave to the dairy world. Some result- 
ant weeding would follow and fruit growers would rise in their 
might and demand greater care in the production of trees. 

It is encouraging to note that a few nurserymen are awaken- 
ing to the situation and are advertising pedigree stock ; but while 
the signs are hopeful, the intelligent orchardist of the future 
will be an amateur plant breeder; will set his trees of some 
strong, vigorous stock, and will top work with the variety or 
strain which is most desirable. 


SomME RESULTS OF BREEDING. 


In the foregoing notes some of the methods of plant breeding 
as applied to fruit, and something of the history of the develop- 
ment of the science in this country, have been given. ‘The sig- 
nificance of the work, and some of the results accomplished in 
the evolution of American fruits, may properly be considered at 
this time. 

At the beginning of the nineteenth century, almost all of the 
cultivated fruits were of foreign origin. At present fully go 
per cent of the cultivated apples, and nearly as large a propor- 
tion of the pears, are of American origin; that is, have origi- 
nated from American seedlings. Of plums, the American seed- 
lings of European and Japanese species, together with important 
native types, and hybrids of these with the foreign species, are 
rapidly assuming prominence. In the cultivation’ of grapes, 
raspberries, blackberries and gooseberries, little progress was 
made until native species were taken up and improved; and the 
last half century, indeed the last decade, has seen a most marked 
development in all of these fruits. It is interesting to note, as 
bearing upon the general advance in the amelioration of fruits, 
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that many of the now most important fruits were not only 
unheard of but were not thought of, as cultivated plants, within 
the memory of those now living. The improvement of native 
types has in nearly every case been the result of necessity rather 
than choice. 

The introduction of fruits from Russia and from China and 
Japan, together with the accidental and systematic crosses 
between these and the native species and older domesticated 
types, has not only widely extended the range of fruit growing 
in this country, but has given a new impetus to the study of 
fruits and to the production of important forms to meet special 
requirements. The development of a few of these more 
important types may be profitably considered. 


THE STRAWBERRY, 


The strawberry has been under cultivation for centuries, but 
systematic attempts at improvement are of comparatively recent 
date, extending back a little more than 200 years in Europe and 
only about half a century in America. The earliest horticul- 
tural variety of which there is any account is the Fressant which 
dates from 1660. Wild species of strawberry are few in num- 
ber, certainly not more than a dozen, and only a part of these 
wild forms have ever been brought into cultivation. Neverthe- 
less, so wide has been the variation under cultivation that at the 
present time there is the anomaly of a fruit, appearing within a 
little more than a century, which the botanist does not refer to 
any species. Here then is a remarkable and practical example 
of experimental evolution. The history of this evolution has 
been fully worked out by Bailey, and a few brief notes of his 
investigations are given in this connection.* 

The systematic improvement of the strawberry began in 
England. The first foreign species to reach Europe was 
Fragaria virginiana, the common field species of New England 
and the whole Atlantic coast. This is recorded in 1624, but does 
not appear to have varied greatly, and never found favor on the 
continent. In England, however, it was more highly esteemed, 
and after a lapse of 2 centuries—in 1824—Barnet writes enthu- 
siastically “This (the old scarlet strawberry) was doubtless an 


* Survival of the Unlike; also American Naturalist, 28, 293. 
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original introduction from North America. It is singular that 
a kind of so much excellence as to be scarcely surpassed by any 
of its class, should have been the first known. It continued in 
cultivation considerably more than half the period of its exist- 
ence as a garden fruit without any variety having been produced 
of it, either by seed or by importation from America.”* At 
this time, however, (1824), Barnet described 26 well marked 
varieties of the species, at least 4 of which seemed to have come 
directly or indirectly from America, and probably from wild 
plants. Thus at the opening of the nineteenth century consider- 
able progress had been made in the amelioration of the straw- 
berry by simple and unsystematic selection. The varieties, 
however, were much alike and gave little promise of the wonder- 
ful development which so soon followed. 

About 1712 a second American species, Fragaria Chiloensis, 
was taken from Chili to Marseilles by a Captain Frezier. It 
reached England in 1727. The plant is stout, thick leaved, 
rather coarse, bearing large, globular, somewhat pointed, late, 
dark-colored fruit. The flowers are often imperfect and fail te 
become fertilized. The species met with but little favor and 
at the time Barnet wrote, a century after its introduction, s9 
little variation had occurred that only 3 varieties which could be 
referred to this species were known, and one of these was con- 
sidered identical with the original plant as introduced by 
Frezier. The plant was also grown to a very limited extent in 
France, but there seemed little save size of fruit in the parents 
of this species, and less in its record under cultivation, to com- 
mend it to the attention of the horticulturist. 

Some 50 years after the introduction of the Chilian straw- 
berry, a third type made its appearance in Europe. No one 
knew just how or when it came. Because of the pineapple 
fragrance of its fruit, it was commonly known as the Pine 
strawberry, and was described and figured as such by 
Phillip Miller in 1760. There were many theories as to 
its origin but none were more probable than that of Duchesne 
who, in his Natural History of Strawberries in1776 £ described 


* Transactions London Hort. Soc., 6, 152, 1824. 
+ Gardener’s Dictionary. 
t+ Histoire Naturel de Frasiers, par M. Duchesne fils 


PLANT BREEDING, 119 


a pineapple strawberry as Fragaria ananassa and argued that 
it must be a hybrid between the Chilian and the Virginian. 
Pineapple strawberries were found in France about the sane 
time as in England, and the two, only differing from each other 
in a slight degree, came to be regarded as variations of the same 
stock, a type upon which Ehrhart, in 1792, bestowed the name 
Fragaria grandiflora. 

What then is the ancestral type of cultivated strawberries? 
According to Barnet, whose work has been previously men- 
tioned, there were in all 7 groups of cultivated varieties in 1824; 
but only 4 of these were of the large fruited types. The Pine, 
being comparatively a new type, included 20 distinct varieties, 
and among them one which marks an epoch in the annais of 
strawberry culture in England, namely Keen’s Seedling. Fron 
Keen’s Seedling, first known in London in 1821, most of the 
modern strawberries have descended. 

At the time Keen’s Seedling was produced in England, there 
were no important varieties of American origin and for some 
reason Keen’s Seedling did not thrive in this country. J’rince, 
in 1828,* mentions 30 varieties of strawberries in American 
gardens, all but one of which were of foreign origin, and even 
as late as 1837 Hovey wrote, “as yet the plants of nearly all 
the kinds under cultivation have been introduced from English 
gardens and are not suited to our climate.t At the time \r. 
‘Hovey made this statement, however, he was at work in a sys- 
tematic way at the breeding of plants which should meet exist- 
ing conditions. He selected parents representing distinct ideals 
and the best adaptation to American conditions. In one series 
ot crosses which he made 4 varieties were used. From these 
crosses two varieties, Hovey and Boston Pine were obtained. 
Owing to the loss of some labels it is not quite -ertain which 
crosses gave these varieties, but, according to Bailev, Mr. Hovey 
was always confident that the Hovey was the result of Mul- 
berry crossed by Keen’s Seedling, so that the Hovey was a true 
pine strawberry. Hovey’s Seedling was to American siraw- 
berry culture what Keen’s Seedling was to English, and mo-t 
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of our modern varieties have come directly or indirectly from 
this one source. 

The American strawberries then are lineal descendants of the 
old Pine class, known to botanists as Fragaria annassa and 
Fragaria grandiflora, and this type (species?) as conclusively 
shown by Bailey* is a direct niodification of the American 
species Fragaria Chiloensis. 

The. history of the production of later varieties is simply 
a repetition of the work started by Hovey ;—a history of cross- 
ing and selection with reference to certain specified ideals or in 
many cases of fortuitous variation and chance discovery. It 
has been thought that a common perfect flowering variety 
might impress itself upon a pistilate sort, through its pollen, to 
such an extent as to effect an immediate modification of the 
quality or character of fruit. But further. study invariably 
reverses any such conclusion. Much valuable work, however, 
has been done, and is being done, in the systematic’ combining 
of characters of different varieties by crossing and in the 
“selection of the most coveted.” Attempts to modify the 
habit of strawberry plants by change of environment have not 
been particularly successful; though some forms, like the Parker 
Earle, show a strong tendency to curtail the runners, and 
varieties strongly resistant to fungus attack are numerous. 


GRAPE 


The grape has for many years been the object of systematic 
work by American horticulturists. It is worthy of note, how- 
ever, that many of the varieties most highly prized at the 
present day,—including Catawba, Isabella, Vergennes, Herbe- 
mont, Norton’s Virginia and others—are simply chance seed- 
lings, discovered in the wild, and domesticated by some careful 
observer. Some of the varieties named have given many 
seedlings of merit, besides the definitely recorded crosses made 
in more recent years. Catawba, for instance, has given Diana, 
Iona and many others; while Concord, which was a chance 
seedling discovered by Ephriam W. Bull and first sent forth in 
1853, is the parent of a large family of valuable sorts including 
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Eaton, Martha, Moore’s Early, Pocklington, Worden, and 
others. 

A marked step in the improvement of the grape was made in 
1850 when John Fiske Allen of Salem, Mass., crossed the for- 
eign Golden Chaselas with Isabella. The first of these Ameri- 
can hybrid grapes, known as Allen’s Hybrid, was exhibited 
before the Massachusetts Horticultural Society September 9, 
1854. Though of excellent quality, this grape was so tender 
and subject to rot that it was never widely planted. It is of 
importance, however, as one of the parents, with Concord, of 
that delicious white grape Lady Washington; but its chief 
significance was the fact that it was the beginning of a new era 
in the improvement of grapes, namely, the production of seed- 
lings of known parentage by means of systematic crossing. 

With a few exceptions, all of the American table grapes are 
the result of careful selection and breeding since 1850; and a 
record of the productions since that date is a record of the work 
of Rogers, Ricketts, Caywood, Jacob Moore, Munson, Campbell 
and other equally enthusiastic amateurs or practical nurserymen. 

There is little difficulty in producing seedling grapes of the 
finest quality by crossing the best native species with varieties 
of Vitis vinifera. Unfortunately, however, hardiness of vine and 
vigor of constitution are usually sacrificed. Occasionally a 
seedling is produced which combines the excellence of the two 
parents, and here is the first step in improvement. It was along 
this line that E. S. Rogers of Roxbury, Mass., following the lead 
of Allen, worked; and many of his hybrids have justly won a 
place in popular favor. Among these may be named Salem, 
Agawam, Wilder, Massasoit, Goethe. The greatest weakness 
of these varieties results from their imperfect blossoms and con- 
sequent irregular bunches of fruit. Rogers believed that the 
line of improvement lay in crossing his hybrid with the foreign 
species; but, though thus producing fruit of exquisite flavor, 
the increased tenderness and weakness of the vines rendered 
these second crosses nearly worthless. 

J. H. Ricketts, a bookbinder of Newburg, N. Y., for more 
than 20 years continued his careful work in the production of 
crosses and hybrids. His early work, like that of Rogers, was 
mainly in the effort to produce hybrids with the European 
grape. Later, however, he undertook the production of derivi- 
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tive hybrids and crosses among our native species. Some of 
the results of his work are,Empire State, Lady Washington, 
Eldorado and Jefferson. 

Jacob Rommel of Morrison, Mo., holds the place as a leader 
in the production of wine grapes adapted to the conditions of the 
Southwest. Among his products may be mentioned Elvira, 
Amber, Black Delaware and Pearl—all products of crosses with 
native species, mostly Vitis riparia and Vitis labrusca, 

Jacob Moore of Brighton, N. Y., was the originator of sev- 
eral valuable grapes as well as other fruits. It is enough to 
mention Brighton and Diamond. ‘The first a cross of Concord 
and Diana-Hamburg; the other also a secondary cross between 
Concord and European (Vinifera) stock. (Diamond is a cross 
between Concord and Iona.) 

George W. Campbell of Delaware, Ohio, after spending many 
years working at random, settled on the definite work of 
improving existing types along certain well defined lines. For 
example a Catawba without the tough acrid pulp about the 
seeds; a Delaware of larger size and more vigorous habit, or 
a Concord of fine flavor and better shipping qualities. His 
greatest success was in his last mentioned effort, the result 
being Triumph and Campbell’s Early, which are really improved 
Concord. 

Dr. A. T. Wylie of North Carolina should be mentioned 
because of his attempts to bring into service the native Scup- 
pernong grape in producing hybrids for growing in the far 
South. 

The list of those who have contributed to the number of 
varieties of grapes suitable for different conditions and locali- 
ties, varieties of intrinsic merit, is a long one, and it is unneces- 
sary to speak in detail of the work of Caywood, of Barry, of 
Arnold, of Grant, and some others; but the zaan who has done 
the most extensive work in improving the native species of 
grapes, and extending the list of varieties suitable for the 
Southern States, is without question Mr. T. V. Munson of 
Dennison, Texas. The value of his work is not confined to the 
South alone, however, as those who are familiar with Brilliant 
and others of his newer varieties are aware. Among the best 
of the Munson productions are America, Beacon, Captain, Car- 
man, Brilliant, Gold Coin, R. W. Munson. During the past 25 
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years, Mr. Munson has produced 75,000 seedling varieties, 
including hybrids between the Post-Oak grape of the South and 
several other native species, as well as combinations of well 
known varieties and species. 


THE PEAR 


The European pear is of particularly fine quality and in recent 
years has been found to succeed well on the Pacific Coast, but it 
has never proved wholly satisfactory in the Eastern States and 
is a total failure in the South. As will be remembered, Flemish 
Beauty and several of our choicest European varieties are found 
especially subject to disease, and in the earlier years of Ameri- 
can pomological history the failure of the varieties which were 
general favorites in France and Belgium was attributed to 
deterioration of the variety itself,—in other words to “ running 
out.” William Kenrick wrote of these pears:* “Except in 
certain sections of the city, and some few solitary and highly 
favored situations in the country round, they have become either 
so uncertain in their bearing—so barren—so mortally diseased— 
that they are no longer to be trusted; they are no longer what 
they were once with us, and what many of them are still 
described to be by most foreign writers.” 

One of the first varieties of native introduction was the 
Seckel, and to this day it remains the standard of excellence 
among pears. The origin of this variety is not quite certain, 
though it is supposed to have been a chance seedling. It first 
attracted attention in the garden of Mr. Seckel of Philadelphia, 
who is generally regarded as the originator; but Thomas 
Andrew Knight believed it to have originated in a Swedish 
settlement near the city about the middle of the eighteenth cen- 
tury, Mr. Seckel having obtained cions of it from Jacob Weiss, 
who obtained the original tree from the Swedes.+ 

Some other well known varieties originated as chance seed- 
lings in the early part of the last century. Among these may 
be mentioned Tyson, Andrews, Fulton and some others. As the 
superior value of American seedlings became recognized, the 
practice of planting the seeds of the best fruits became common. 
One of the most extensive producers of these seedling varieties 
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was Mr. Dana of Massachusetts, the originator of Dana’s 
Hovey. This sort appeared about 1860, and was the best of 
his seedlings, of which he had some 5 or 6 thousand. 

Among the best known varieties originating in Maine may be 
mentioned Eastern Belle and Indian Queen, seedlings raised by 
Henry McLaughlin, Bangor; McLaughlin, sent out by S. L. 
Goodale of Saco; Goodale, a seedling of McLaughlin; and 
Fulton, a chance seedling from Topsham. 

The development of the cultivated pear owes little to the hand 
of man in producing hybrids; yet, with the possible exception 
of Bartlett, the few hybrid varieties produced—notably Kieffer, 
Le Conte, and Garber—are by far the most important commer- 
cial sorts, and have made possible the cultivation of the pear 
over the greater part of our country. These varieties, as now 
generally recognized, are accidental hybrids between the Euro- 
pean pear and the Chinese sand pear. The latter is a vigorous, 
healthy tree, of no value save for ornament or as stocks for other 
sorts, but is native to a region not unlike our own eastern and 
southern states. The hybrids combine to a large degree the 
good qualities of both parents, and point the way to new fields 
of investigation for the plant breeder. 


THE APPLE. 


As in the case of pears, the Newtown Pippin apple, which is 
usually regarded as a standard of excellence, originated as a 
chance seedling, nearly 200 years ago. Because of its better 
adaptation to the climate, the apple was much more widely 
grown than the pear, and the production of new varieties from 
seed was very common. Until very recently, however, the 
varieties were usually the result of chance. The Baldwin, which 
was found in Eastern Massachusetts, in 1742, took its name 
from Col. Baldwin, who first brought it into general notice. 
The Northern Spy, originating near Rochester, N. Y., about 
1800, the Roxbury Russett, the Jonathan, and, in short, most of 
the older commercial varieties, came about in this way. 

Systematic breeding of the apple in this country is yet in its 
early infancy, though as long ago as the time of Knight and 
Van Mons crossing and selection were practiced. With the 
westward march of civilization the necessity of producing 
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hardier varieties became evident. The struggles and failures 
and disappointments of Peter M. Gideon in the effort to produce 
a variety which should withstand the trying climate of Minne- 
sota were finally, after many years and the loss of thousands of 
seedlings, rewarded by the production of the Wealthy. With 
the introduction of this variety began a new era in the fruit 
culture of the northwest—indeed, this was the starting point of 
successful fruit growing in that region. The introductions of 
Russian varieties by the Department of Agriculture and by Budd 
and Gibb, followed by the crosses of these sorts with the hardier 
commercial varieties and with the native crabs, are recent his- 
tory. The work of Budd, Harris, Patten, Somerville, Watrous 
and others in this direction has resulted in a large number of 
so-called ironclad varieties of very fair quality, many of which 
will keep until late in the spring. But this work is only begun. 
A discussion of the varieties originating in Maine will form the 
subject of an early bulletin from this Station. 


THE PLUM. 


The production and propagation of named varieties of native 
plums dates from 1814, when the seed which produced what is 
now known as the Miner plum was planted by William Dodd, 
an officer under General Jackson.* The Wild Goose was intro- 
duced in 1850, and Robinson in 1884. The latter is of special 
importance as one of the parents of some of Burbank’s recent 
novelties. Since 1860 the number of valuable seedlings of the 
native species in the West and South is almost phenomenal. 
Wayland, Moreman, Golden Beauty, Newman, and others in 
the Southwest; Wolf, De Soto, Rollingstone, Forest Garden, 
Weaver, and the like in the Northwest, to the number of a hun- 
dred or more, are already grown to an important commercial 
extent, and it is possible that these will form the foundation of 
the future orchard plums of the Prairie States. 

Only recently has any attempt at improvement by artificial 
crossing been made; and this attempt has been mainly at com- 
bining the native species with the newly introduced Japanese 
sorts. The work began less than 20 years ago, yet, on the 
authority of Professor Waugh, there are at the present time 


* Cf. Bailey, Evolution of our Native Fruits, 175. 
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more than 30 of these hybrids which have been found valuable 
and named. Luther Burbank of Santa Rosa, California, is the 
name which is indelibly associated with the idea of Japanese 
plum hybrids, and to him we are indebted for Climax, Chalco, 
Wickson, Golden, American, and many others. 


THE BLACKBERRY. 


Brief reference should be made to the blackberry as a purely 
American plant. Though wild plants had been brought to the 
garden previously, the culture of the blackberry as a garden 
fruit dates from the introduction of the Dorchester, a chance 
seedling found in Dorchester, Mass., and brought to attention 
by Mr. Lovett in 1850. A few crosses have been introduced, 
but none as yet have become well known. A noteworthy hybrid 
of the blackberry with the raspberry should, however, receive 
passing notice. This is the Princess (Western dewberry crossed 
by Siberian raspberry) produced by Mr. Burbank. The hybrid, 
according to the originator, ripens its fruit several weeks before 
either of its parents and excels them much in productiveness 
and size of fruit, though retaining the general appearance and 
combined flavors of both. Among other raspberry-blackberry 
hybrids made by Burbank is Humboldt, by crossing an improved 
California wild dewberry with Cuthbert raspberry. As giving 
an idea of the uncertainty of work of this kind, it is worthy of 
note that the last named hybrid was the only one out of 40,000 
seedlings that was deemed of sufficient value for propagation. 


SoME UNSOLVED PROBLEMS. 


Each year marks a great advance in the work done in plant 
breeding. ‘The work carried on by the United States Depart- 
ment of Agriculture, under the immediate direction of Dr. Web- 
ber, is of inestimable value; and the “ new creations” in fruits 
and flowers which periodically appear in the garden of Luther 
Burbank at Santa Rosa, California, have attracted world wide 
attention. But the mere production of new forms of intrinsic 
value is not the only work in hand. It is now coming to be 
recognized that many diseases of plants are due to some, often 
times it may be slight, lack of adaptation to conditions and 
surroundings. The plants are “out of tune” with their 
environment, and this lack of adaptation, though slight, may 
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make the difference between profit and loss in the returns from 
a given crop. The disease known as coulowre, or the falling of 
the flowers and young fruit of certain of the finest raisin grapes 
in California is a case in point. An investigation by officers of 
the Department of Agriculture has shown that this trouble is 
mainly due to unfavorable climatic conditions at the time of 
blooming. If, now, the time of blooming should be delayed 
somewhat until the season of settled weather, or if the varieties 
should be rendered slightly hardier, so as to resist the unfavor- 
able conditions, a service of untold benefit would be rendered to 
the raisin industry of California. In the attempt to meet the 
emergency, some 20 thousand crosses have been made between 
the two best raisin grapes—Muscat of Alexandria and Muscatel 
Gordon Blanco—with the Malaga, a vigorous, hardy, thrifty sort 
which, though an excellent raisin grape, is inferior to the sorts 
named.* As the seedlings resulting from these crosses come 
into fruitage the hardiest and most resistant types will be 
selected in the hope of securing the desired end. 

A. similar problem confronts the growers of citrus fruits in 
Florida and Louisiana,—a fact again emphasized by the recent 
severe losses from freezing. Here, again the Department of 
Agriculture is doing an important work in crossing the more 
valuable varieties of the orange with the Citrus trifoliata, which 
is hardy as far north as Philadelphia. Several hundred hybrids 
have been produced and are now growing; many of them show- 
ing varieties intermediate in character. Of course the end in 
view is to secure, by a sufficient number of crosses, a variety 
which shall combine the good qualities of the common orange 
with the hardiness of the trifoliate parent. The same method 
may be looked to in the production of hardier varieties of other 
subtropical fruits. 

Another problem in citrus culture is the production of an 
orange with the skin of a tangerine. Hybrid seedlings to the 
number of a thousand or more have been produced, and results 
are awaited with interest. The breeding of pine-apples of 
superior quality, and resistant to disease, is also receiving spe- 
cial attention in the subtropical laboratory of the Bureau of Plant 
Industry, the crosses of this fruit running up into the thousands. 


* Yearbook, U. S. Dept. of Agriculture, 1898, 26s. 
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In pear growing it is very important to combine the disease 
resisting qualities of the Oriental varieties with the highest 
quality of fruit of the European sorts. Some hundreds of 
crosses have been made with this in view. 

In plum culture, especially in northern New England, the 
same problem is met. In former years plum growing was an 
extensive industry in the Penobscot valley, but the dreaded 
black knot drove the industry out of the country. Is it possible, 
by crossing with the Japanese varieties, which seem less subject 
to the attack of this disease, to produce sorts which, while resist- 
ant to disease, shall be hardy enough to resist the severe winter? 

Cherries also, in years past, have formed an important item 
in the income of fruit growers along the Kennebec. But the 
demand for sour cherries in the Boston markets is limited, and 
the hearts and biggarreaus are very uncertain in point of hardi- 
ness. Most of the cherries for which Hallowell and Gardiner 
lave been locally noted in the past, were seedlings of Black 
Tartarian. But these seedlings are very uncertain and are 
frequently killed back by severe winters. With a view to com- 
bining the vigor and hardiness of the sour cherries with the 
good qualities of the fruit of the sweet sorts, Card of Rhode 
Island, has made numerous crosses. A large proportion of the 
sour cherries crossed by the sweet varieties matured fruit which 
apparently was normal. Curiously enough, however, the recip- 
rocal crosses in every instance failed to mature fruit;* and in 
a personal letter to the writer, Professor Card writes that in only 
two instances was he able to secure germination from the crosses 
made—and these seedlings met with an accident and were lost. 

Apples, quinces, peaches and the various small fruits, are all, 
without doubt, capable of producing disease resisting forms 
which shall do away, in a measure at least, with the expense 
and labor of spraying and otherwise combating the numerous 
fungous pests with which the orchardist must contend. 

While the reigning types of native fruits are the result, largely, 
of the force of circumstances rather than the direct choice of 
man, an intelligent choice of species and of forms has, never- 
theless, played an important part in the evolution of these types, 
and it may play a still more important part in the years to come. 


* Rpt. R. I. Expt. Station, 1899, 130. 
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As suggested at the beginning of this discussion, plant breed- 
ing in its relation to pomology has as yet been largely fortuitous. 
Little study of fundamental laws has been made. Thousands 
of crosses have been made and hundreds of thousands of seed- 
lings have been produced, but the work has been largely without 
definite ideals in view, and without a view of probable means 
of reaching an ideal. In the judgment of the writer, the prob- 
lems of propagation, environment, and individual variation are 
of quite as much importance, and are certainly as little under- 
stood, as are the obscure poner of cytological variations and 
combinations. 

Many years ago Thomas Andrew Knight popularized the 
method of root grafting, and the question of the mutual influ- 
ence of cion and stock has long been a fertile one for discussion. 
Nevertheless little accurate work has been done in studying the 
problems thus involved. 

It is known, in a general way, that certain chemicals have 
specific effects upon the color, composition or other character- 
istics of fruits, but accurate data in this direction are scarce. 
The fact of individuality in fruit plans is recognized, but its 
importance as a factor in the development of a type has been 
almost wholly overlooked. 

The fact of the existence of graft hybrids is freely maintained, 
but the principles involved in the production of such forms 
remain a closed book. 

In the past most discussions of pomological problems have 
been empirical. There are certain principles underlying the 
subject, however, which, in common with the improvement of 
plants in general, are fundamental and far reaching in their 
importance. It is to this class of problems, more scientific but 
not less practical in their nature, that pomologists and plant 
breeders alike are devoting thought and study at the present 
time. The solution of some of these problems, ‘and the classi- 
fication of knowledge concerning the subject, is necessary in 
order to raise pomology to the rank of a distinct science. 


Photograph loaned by A. H. Kirkland. 


Winchester, Mass, June 9, 1905. 


Fic. 16. Apple trees stripped by brown-tail moth. 


INSECT NOTES FOR 1906. 
EpitH M. Patcu. 
BrROwWN-TAIL Motu AND Gypsy MoruH. 


Since 1903 the brown-tail moth has become established 
throughout the Southern and most of the coast counties of 
Maine. In December, 1906, egg clusters of the gypsy moth 
were found in Kittery and Eliot. The caterpillars of the 
brown-tail moth are capable of ruining orchard, shade, and 
many woodland trees. They are also a dreaded nuisance 
because their hairs breaks off and on coming in contact with the 
human skin, cause extreme irritation and often illness. The 
caterpillars of the gypsy moth attack nearly every kind of vege- 
tation and their work is especially fatal to pine and other ever- 
greens since these trees always die after being once defoliated. 


BrRown-TAIL MOTH. 


So serious a pest should be known by every one in the State, 
because although extermination of this insect may not be pos- 
sible, much practical and effectual work can be done in holding 
it in check and reducing its numbers to such an extent that 
damage to orchard and shade trees may be very slight. 

For the past two years the State Department of Agriculture, 
the State Pomological Society, the Maine Agricultural Experi- 
ment Station, the town and city officials, and the citizens of the 
infested localities have worked in unison against the brown-tail 
moth. As a result this insect has not yet done very serious 
damage in this State, and the cases of poisoning have been very 
few. This is cause both for congratulation and encouragement 
for it shows that even if the brown-tail moth cannot be extermi- 
nated, its ravages may be in a large measure controlled. But 
the same distressing conditions threaten the State this coming 
year, and over a much larger district, and to be met successfully 
these conditions must be met as vigorously and as earnestly as 
they have been previously. 


26 
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A simple warning to any one who may not be alive to the 
importance of fighting this insect is given in this bulletin by the 
significant photograph kindly supplied by Mr. A. H. Kirkland, 
State Superintendent for Suppressing the Gypsy and Brown- 
tail Moths in Massachusetts. The photograph, Fig. 16, shows 
apple trees stripped by caterpillars of the brown-tail moth, June 
9, 1905, Winchester, Mass. 


DESCRIPTION AND HABITS. 


The moths. The moths, expanding from one and one-fourth 
to one and three-fourth inches, are white except for the abdo- 
men, which is tinged with brown and tipped with a tuft of brown 
hairs. This tuft is small and dark in the male, but the large 
golden-brown tuft in the female is conspicuous enough to be the 
most striking characteristic of the moth, and has won for this 
insect its descriptive name of ‘“‘ brown-tail.” These moths are 
on the wing in July, and unlike some closely related pests, the 
brown-tail females as well as the males are strong fliers. They 
are active at night, and as lights have an attraction for them, 
they sometimes fly a long way toward a lighted district. 

The eggs. The female usually selects a leaf near the tip of 
the branch on which to deposit from 150 to 300 eggs. Some of 
the brown hairs from the abdominal tuft adhere to the egg-mass 
and give it the appearance of a brown felt lump. 

The caterpillars in the fall. By the middle of August most 
of the eggs are hatched and the young caterpillars spin a slight 
web over the leaf near the egg cluster. From this protection 
they advance side by side, sometimes 200 tiny caterpillars 
feeding in an unbroken line, though they huddle together 
beneath the web when disturbed in any way. When they have 
eaten all but the skeleton of the first leaf, they draw another into 
the web and repeat the process at intervals during the late 
summer. They feed slowly, however, and spend so much time 
spinning their web that they do comparatively little damage to 
the trees in the fall, and they are still very small, (about one- 
fourth of an inch in length,) when cold weather comes on. 

The Winter Nests. In the fall the young caterpillars weave 
additional layers of silk about their retreat, fastening it securely 
tc the branch by the web, and pass the winter thus in colonies 
of 150 to 300. This is a very unusual yet most commendable 
habit in a caterpillar pest, for they can be killed, hundreds at a 


Fic. 17. Winter nest of brown-tail moth with one attachment to twig. 


Fic. 18. Winter nest of brown-tail moth with severalfattachments to twig. 
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time, simply by burning the nests in which the colonies hiber- 
nate. The nests, composed of leaves bound firmly together by 
silken web, are varied in shape, those upon oak trees for instance 
being differently formed from those upon wild cherry, in accord- 
ance with the difference in the size and pliability of the leaves. 
They vary too, more or less, upon the same tree, in the number 
of attachments to the twig and somewhat in size. However, 
this variety in size and shape serves as a distinctive mark, as it 
distinguishes nests of the brown-tail moth from the uniform 
and regular shaped cocoons of other moths found often upon 
orchard trees in winter. In spite of the superficial variety, the 
essential characteristics of the brown-tail moth nests are soon 
learned, and even anyone unfamiliar with the nest can make 
himself perfectly certain if he will cut carefully into the nest. 
If the structure contains one or more silken cells filled with tiny 
living caterpillars it is the winter nest of the brown-tal moth. 
Two types of the winter nests are shown in Figs. 17 and 18. 

The caterpillars in the spring. Early in the spring the young 
caterpillars emerge from their winter nests and feed upon the 
opening leaf buds. Until about the middle of June they feed 
greedily upon the leaves, completely stripping the trees where 
they are numerous. Orchard trees are especially susceptible, 
but oak, elm, and many other shade and forest trees are often 
ruinously attacked. When full grown the caterpillars are about 
one and one-half inches long. They are dark brown with a 
sprinkling of orange. Long, fine reddish-brown hairs cover the 
body, and a row of conspicuous white hairs runs along each side. 
Like the caterpillars of the tussock and gypsy moths, they bear 
bright red tubercles on the top of the sixth and seventh abdom- 
inal segments. 

Poisonous qualities of the caterpillars. Were the caterpillars 
to be feared only for their ravages upon orchard and other trees, 
the situation would be alarming enough, but not less serious is 
the physical discomfort experienced by people living in infested 
districts. When the minutely barbed hairs of the caterpillar 
come in contact with the skin they cause an eruption similar to 
and in many cases worse than ivy poisoning. These hairs are 
brittle and where the caterpillars are numerous few people are 
likely to escape, as the caterpillars drop from the branches and 
creep about, even entering houses. Direct contact with the 
insects themselves is not necessary however, for when the cater- 
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pillars shed their skins the molts are blown about, widely 
scattering the barbed hairs. Thus in infested districts it is no 
uncommon occurrence for whole families to suffer from the 
rash caused by the hairs which settle upon clothes hung out to 
dry. Children gathering cherries are badly “ poisoned,’ and 
people have been obliged to leave their homes for uninfested 
places in order to recover from attacks’of the “ caterpillar rash,” 
which sometimes results in serious illness. 

The cocoon. ‘The caterpillars are usually full grown in June. 
They then spin loose cocoons, attached commonly to leaves, 
though sometimes other shelter is sought. Within these they 
transform to brown pupz about three-fourths of an inch long. 
From the first to the twentieth of July the moths with pure white 
wings and brown-tipped abdomens emerge from these cocoons 
to deposit eggs for the next generation of caterpillars. 


REMEDIAL MEASURES 


Natural Enemies. In the course of time, the natural enemies 
may become established also and take their share in the work. 
Doctor Howard, Chief of the Bureau of Entomology, and Mr. 
A. H. Kirkland, Massachusetts Superintendent for Suppressing 
the Gypsy and Brown-tail moths are uniting their efforts in 
introducing parasites of these moths from European countries. 
Results from such work are necessarily slow and though the 
parasites may in time become a most effective means of lessening 
the numbers of these introduced pests, as parasites already do 
with many native moths, for the present season at least they 
cannot be expected to serve for a substitute for other remedial 
measures. 

Cutting and burning the winter nests is the most important of 
the remedies because it is the easiest, cheapest, and, if thorough- 
ly done, a sufficient protection against the ravages of this pest. 
The webs and leaves that compose the nest are woven tightly to 
the tips of the branches and hang there like dead leaves all win- 
ter. With so many months for inspection there is no excuse for 
harboring the hibernating caterpillars on shade or orchard trees. 
After they are cut from the branches, the nests should be burned, 
as this is the simplest way of destroying the colony within. 

Destruction of breeding places. Much can be done in infested 
districts by clearing out wild cherry tangles and other growths 
which serve as a breeding place for these moths. 
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Spraying. The caterpillars are readily killed by arsenical 
sprays. The remedy is most effective when applied as soon as 
the leaves develop in the spring. Of course where the winter 
nests have been destroyed there will be no need of this remedy 
and it is much easier to kill about 200 caterpillars enclosed in 
a nest than to wait until they are scattered over the tree. 


LEGISLATION AGAINST THE BROWN-TAIL AND GYPSY MOTHS 


Legislation in Maine. In Maine the alarming invasion of the 

brown-tail moth during 1903 and 1904 emphasized the need of 
legislation against the ravages of dangerous insects and diseases, 
and in February, 1905, an act was passed to provide for the 
inspection of nurseries and incoming nursery stock, and placed 
with the Commissioner of Agriculture the duty of investigating 
any locality where the presence of dangerous insects or plant 
diseases may be suspected. 
_ National Legislation. Appreciating the necessity of combat- 
ing the brown-tail and gypsy moths which threaten not alone 
the New England States, but the vegetation of the whole coun- 
try, the last United States Congress passed an emergency appro- 
priation of $82,500 to be used in preventing the further spread 
of these insects as far as possible. 


AROOSTOOK PoTATO INSECTS. 


Wherever native vegetation is destroyed over a large area and 
a cultivated crop substituted, the equilibrium of insect condi- 
tions is upset, and a readjustment ensues. If the plant-feeding 
insects of the locality are able to adapt themselves to a diet of the 
cultivated crop, the readjustment is of economic interest. 

The potato fields of Northern Maine present an opportunity 
for observation along this line. Approximately 6,000 acres have 
been opened to the potato crop in Aroostook County during the 
past 16 years. What has become of the insects originally feed- 
ing upon other vegetation over these 6,000 acres is chiefly a 
matter of fruitless speculation. In general they have died, 
changed their location, or accepted the potato as an article of 
diet. 

The inevitable Colorado potato beetle is taken philosoph- 
ically here as elsewhere as a part of potato culture, and certain 
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fields kept clear ea it by adequate spraying and, especially late 
in the season, certain fields given over to its ravages with appar- 
ent indifference. 

Tomato Flea Beetle. Probably more serious injury to the 
potato vines is inflicted by the common tomato flea beetle, 
Epitrix cucumeris, than is generally credited to this insect by 
potato raisers, as it is found upon the leaves during the whole 
season, often in enormous numbers, and the punctured and 
riddled leaves cannot of course do full duty in such a condition. 

Smartweed Flea Beetle. In addition to these two fore- 
going omnipresent pests, the Aroostook fields possess some 
more distinctive features. About the middle of September the 
smartweed flea beetles, Systena hudsonas were even more 
numerous than the smaller species. Both at Caribou and Houl- 
ton they were especially abundant and a potato leaf untouched 
by them could scarcely be found. 

Cosmopepla carnifex. A pretty black and red bug, Cosmo- 
pepla carnifex, content before the advent of the potato to feed 
upon tender poplar shoots, and mint and buttercup stems, has 
shown no hesitation in accepting the new feeding grounds. 
By way of illustration it may be cited that on Sept. 12 at Caribou 
II of these bugs were found with their beaks deep in a single 
potato stalk. The bugs looked healthier than the stalk. 

Pentatoma juniperina Linne. ‘This large green bug, not un- 
common in the State upon evening primrose, was found upon the 
potato, at Caribou July 11, where it was accused of wilting 
the stalk. 

Tarnished Plant-Bug. The tarnished plant-bug, Lygus 
pratensis, of evil reputation everywhere, is guilty of various 
annoyances in Maine. In some parts of the State, pear trees 
suffer through serious attack of the swelling leaf and flower buds 
in the spring. Ina second the aster buds are “buttoned”’ by this 
bug so that “no perfect flowers can be obtained for sale.” From 
a third, complaints accompanied by tarnished plant-bugs, state 
that all of many dahlia blossoms are deformed,—opening feebly 
only on one side. At Portland they were thick upon celery. 
The adults of this species can be startled from goldenrod 
blossoms almost anywhere in the State. It is not surprising 
to find such an adaptable insect taking without question the food 
offered it over thousands of acres of potato vines. About the 
middle of September different fields over a stretch of 7 miles 
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near Houlton were visited. All these fields were infested by the 
tarnished plant-bugs, and in one field visited early in the morn- 
ing before the insects had warmed up enough to be much on the 
wing 40 or 50 plant-bugs to a single plant was not an unusual 
number. This fact seems an alarming one, for though the 
injury so late in the season may not be of great importance, 
the hibernating adults, if they attack the early tender shoots in 
the spring as is their habit on other plants, will cause much 
deformed and stunted growth another season. The tarnished 
plant-bug is not an easy foe to meet. Paris Green or other 
stomach poisons are useless against an insect with sucking 
mouth parts. Kerosene emulsion or other contact remedies are 
not practical for a pest which is so easily startled to flight. At 
the slightest disturbance the plant-bug is on the wing and in 
condition to return to the plants when the danger is over. From 
certain garden plants the plant-bug can readily be shaken onto 
a cloth or into a pan containing kerosene, early in the morning 
or on cold days when they are too sluggish to be easily alarmed. 
Such a means would, of course, be impractical in a potato 
field. There remains apparently but one vulnerable point, based 
upon the fact that the tarnished plant-bug hibernates in the 
adult condition among weeds or other rubbish. The custom of 
potato raisers of raking up and burning the old vines in the fall 
in order to have fields clear for fall plowing is therefore one of 
the most effectual ways of destroying the shelter of these bugs. 
“If, in addition to clearing away the old vines, the weeds and 
rubbish along the edges of the potato fields should be burned 
on a cold day, great numbers of the tarnished plant-bugs would 
be destroyed with comparatively little cost and time. If the 
plant-bug continues to appear upon the potato vines, this means 
of combating it should be resorted to regularly each fall. 
Nectarophora solanifolti. In a land flowing with honey dew 
as has been the whole State of Maine for several years past, 
even the potato cannot hope to escape aphid attacks. A large 
green species, Nectarophora solanifolii Ashm. has for 3 seasous 
attacked the potato vines in the vicinity of Houlton and else- 
where to an injurious extent. The colonies cluster thick on stem 
and leaf, thousands to a plant, frequently wilting the stems and 
drying the leaves.. The worst of the attack comes between the 
middle of August and the middle of September in time to 
weaken the plant and thus affect the growth of the tubers. The 
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true sexes of this species do not appear upon the potato. It 
is not yet known what plant serves for the alternate host. 

Aphis sp. This present season in some parts of Aroostook, 
conspicuously at Caribou and vicinity, a second species of plant 
louse, an undetermined and probably a new species belonging to 
the gehus Aphis, has heavily infested certain fields. They were 
beginning to appear upon the vines about the middle of July 
and they had not all taken flight by the middle of September. 
At the later date colonies of pupze could be found here and there 
at Caribou, clustered thick enough on stalk tip and new growth 
to hide the stalk. The bodies of these pupz shaded from pink 
to salmon and from green to brown. They seem invariably to 
feed head down. 

The presence of plant lice to such an extent upon potato vines 
raises several perplexing problems. If a fairly uniform attack 
could be reckoned on each year, the cost, benefit and practibility 
of emulsion sprays on the infested fields would be well worth 
testing. Plant louse atatcks, however, are likely to be erratic, 
influenced by climatic conditions and by decrease and increase 
of parasites and predaceous insects. As yet it seems to be an 
open question as to whether it is most practical to attempt to 
combat the aphids in the potato field by artificial means, or 
leave them to fluctuate according to natural influences. At any 
rate their presence is to be regretted. Even a light attack which 
would not perceptibly weaken the plant, probably renders it 
more susceptible to fungus diseases than it would normally be. 
For the past 3 years the aphid attacks on potato have been wide- 
spread. Dr. James Fletcher, Central Experimental Farnis, 
Canada, writes from Ottawa, September, 1906. “The aphis has 
been extremely abundant on our potatoes all through this part 
of Canada this year.”’ It also troubled Canadian fields in 1904. 


ALDER BLIGHT AND ATTENDANT INSECTS, 

A conspicuous illustration of the natural fluctuations of insect 
conditions is given by Pemphigus tesselata in the vicinity of 
Orono. This species, a large dark bodied plant louse infesting 
the trunks and branches of alder (Alnus incana), is often mis- 
taken for fungus on account of the snow-white flocculent matter 
with which it is covered. For several seasons the alder clumps 
here as in many other parts of the State have been white 
stemmed with this woolly plant louse, and early in September 
the air has been alive with the winged forms. 


Fic. 19. The Harvester. 
Larva x 2. 


Fig. 20. The Harvester. 
Chrysalis x 2. 


FIG. 21. The Harvester, Feniseca tarquinius. 
Adult x 2. 
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Syrphus maggots. The chief enemy which had for two sea- 
sons confronted the “alder blight” was a syrphus fly, which 
could be seen hovering near the colonies for the purpose of 
depositing eggs. The maggots hatched from these eggs fed 
greedily upon the large soft bodied plant lice, but the enormous 
numbers of the plant lice did not seem to be materially lessened. 
The winged forms were plentiful last fall, 1905. This spring 
the colonies were common but not so numerous as for several 
seasons past. The syrphus maggots work industriously and 
often white “wool” upon the alder stems was found to cover 
more maggots than plant lice. It seems likely that the syrphus 
flies could clear the vicinity of “alder blight.” Late in the 
summer, however, it was discovered that the syrphus flies no 
longer had the “alder blight” to themselves. <A rival appeared 
in the form of the Harvester butterfly. 

Lhe Harvester, Feniseca tarquinius. (Fig. 19). During Sep- 
tember caterpillars of the Harvester could be taken in almost any 
colony of “alder blight” in the neighborhood. Like the syrphus 
maggots, these caterpillars burrow beneath the woolly secretions 
of the plant lice and are covered from sight. The full grown 
caterpillar is slightly more than one-half inch in length and slug 
like in shape. The body is drab colored and the head a shiny 
brown. The 12 segments of the body are deeply creased and 
scalloped along the lateral margin. There is a mid-dorsal line 
of black dots with an orange spot at each side. Each orange 
spot is lined laterally with black.. The body is well covered 
with black bristly spines to which flocculent masses from the 
alder blight becomes attached. The curious chrysais (Fig. 20) 
of this insect is a half uncanny, wholly fascinating little object 
with the dorsal aspect possessing a remarkable resemblance to 
a monkey’s face. The adult butterfly (Fig. 21) expands about 
one and one-fourth inches. The colors of the upper surface of 
the wings are black and tawny. The black spots are subject to 
much variation in form and size. 

So industriously did the Syrphus maggots and the Harvester 
caterpillars feed upon “alder blight” that by the end of Sep- 
tember hardly a colony of this plant louse could be found in the 
vicinity of Orono. 

Alder blight covered by ants. In connection with a series of 
observations which were being made this season on alder blight, 
an interesting bit of ant work was noticed August 30. A colony 
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of ants had its quarters in some small decaying tree trunks 
fallen at the base of a clump of alder. Two of the alder stems 
were thickly infested with Pemphigus tesselata much visited by 
ants for the honey dew. In this case the ants had built a cov- 
ered ‘tunnel from the base of the alder stems to the distance of 
nearly 2 feet on one stem and more than one foot on another. 
This structure was composed of sawdust-like particles and 
enclosed small clusters of the aphids which seemed undisturbed 
by the proceedings. The stems were upright and one ant 
tunnel was erected vertically along the stem while the second 
was more or less winding. The ants varied their occupation 
of extending the tunnel with sipping upon the convenient honey 
dew. Specimens of these ants were identified by Mr. Theo. 
Pergande of the U. S. Department of Agriculture as Lasius 
mixtus Mayr. 


LARCH CASE-BEARER, Coleophora laricella Hbn. 


Throughout Washington, Hancock, and Penobscot counties 
at least, and probably over a larger area a very minute moth 
has been to work on the larch, (Larix americana), or hackma- 
tack, or tamarack as it is variously called.* The insect winters 
in the larval stage upon the larch and attacks the tender needles 
when they first start in the spring. Although minute they have 
been present in such enormous numbers that larch trees have 
often been, during the past 3 seasons, eaten bare of green early 
in the spring. The caterpillars feed by eating a hole in the side 
of the needle and then devouring as much of the inner portion 
as it can reach. It thus has the characteristic manner of feed- 
ing common to related leaf miners. The injured needles often 
continue to grow but the clusters are ragged and many of the 
needles brown and dry. Small larches in the vicinity of Bangor 
and Orono which have been subjected to an attack of at least 3 
seasons died this summer from no other apparent cause than 
the presence of great numbers of the case-bearers which kept 
the needles eaten off. Many large larches infested by this 
insect look yellowish and unhealthy. 

The larva, The caterpillar is a case-bearer, that is, it pro- 
tects its body with an external covering or case. The larch 


* Although so well supplied with popular names of its own, this tree 
is also erroneously but very commonly called the juniper in Maine, 
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case-bearer uses a bit of dried spill from the larch for its case 
and from this protection it extends its head and thoracic feet 
when it wishes to move about or feed. Along the ventral side 
the spill is split and pieced together with silk woven by the tiny 
caterpillar. As it grows it weaves an extension of this silk on 
the anterior part of the case. The full grown caterpillar is 
about 3 millimeters* in length. The case measures 4 millimeters 
or 5 millimeters. The caterpillars are much more active during 
warm and sunny weather, and during cold days they do no 
feeding. When fall comes on the nearly grown caterpillars in 
their little spill cases attach themselves to the bark and about 
the bud angles and live dormant for the winter. With the first 
warm days of spring the caterpillars become active and feed 
upon the soft tender larch needles. As the caterpillars are 
nearly full grown this is their most vigorous feeding spell and 
as the larch needles are eaten when they first begin to grow, it 
is a particularly hard season of the year for the tree to endure 
such an attack. The same number of case-bearers later in the 
season would by no means create so much damage. 

The full grown caterpillars do not leave their cases but attach 
them to the twig or commonly in the cluster of needle-shaped 
leaves where they are not easy to find and let the cases serve 
for a cocoon. 

The moth. In the vicinity of Orono the adult insect emerges 
about June 4. They are a glistening ash gray in color. The 
wings are slender and the hind wings have the deep delicate 
fringe common to this group of moths. It expands about 9 
millimeters. This moth is something the shape of the common 
clothes moth and a little smaller. The female deposits the eggs 
in among the larch needles and the young naked caterpillar eats 
its way into a needle and after disposing of the soft interior as 
food, uses the empty shell for its case. 

There is fortunately but one generation a year. Observa- 
tions upon these case-bearers about Orono had been made dur- 
ing 2 seasons when Dr. James Fletcher, Central Experimental 
Farm, Ottawa, published his interesting account of the appear- 
ance of the Larch case-bearer, Coleophora laricella, in Canada 
(Report 1905). Doctor Fletcher kindly compared specimens 
bred in Maine with the Canadian Coleophora and pronounced 
them undoubtedly the same species. Ratzeburg in his Forst- 


* One inch nearly equals 25 millimeters. 
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Insecten gives excellent figures in color of the larva, moth, and 
work of Tinea laricinella, which if it is not the same species as 
Coleophora laricella so closely resembles it that the same figure 
would serve for both. 

There would not seem to be any practical remedy against this 
insect in large growths. Since it eats the inner portion of the 
needles and leaves the epidermis, arsenical sprays would hardly 
avail on the larches used for ornament. In nurseries, badly 
infested trees should be burned. From very small trees the 
majority of the cases could be removed by hand during the 
winter. Japanese Larches* are said to be immune from attack 
by this case-bearer. 

MISCELLANEOUS NOTES. 

Of the many insects which naturally come under observation 
during the season, a few are conspicuous for various reasons, 
as the attendance of particular parasites, the occurrence in great 
numbers of an insect not usually abundant, or the appearance 
of an insect on some plant it does not usually attack. Such 
instances are often of more than passing interest and are con- 
veniently recorded under miscellaneous notes of the year. 

Yellowhead Cranberry Worm on Sweet Gale. The yellow- 
head cranberry worm, Teras minuta, was present this season 
over cranberry beds near Charlotte. The culture of these beds 
had been somewhat neglected and sweet gale, Myrica gale, had 
crowded into the beds from all directions. The tips of the 
sweet gale were everywhere conspicuously spun together and 
examination showed the culprit to be the yellowhead cranberry 
worm which was working also in the cranberry vines. The pest 
was attacking the sweet gale to a much greater extent than it 
was the cranberry itself. This fact was so marked that it sug- 
gested, as apparently practical, a simple remedial treatment for 
this locality. It was recommended that all of the sweet gale, 
which was injuring the cranberries by its presence as a weed, 
should be torn out except strips of it near the edges of the beds 
which were to be left as a trap. The sweet gale, left as attract- 
ive bait for the yellowheads, could be treated to a heavy spray 
of arsenate of lead early in the spring, in time for the first 
brood of larve, thus killing in small space the majority of the 
pests. The beds, it should be stated, are in a dry bog and resort 


* Insect Life. Vol. IV.. Page 40s. 
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to flowing would mean considerable expense. The same insect 
was present at Charlotte upon apple trees but not to a great 
extent. 

The Apple Maggot and the Codling Moth. Both these insects 
are at work in this State to a regrettable and injurious extent. 
There is considerable confusion among orchard owners as to 
the character and names of these two pests. The term “apple 
maggot” is unfortunately applied indiscriminately to the larva 
of “Trypeta” and the codling moth, and the term “railroad 
worm” is not much more definite, especially if the trails extend 
away from the surface of the aple. The present season one 
man reported that nearly all his apples were “ruined by the 
‘railroad worm’ or ‘wire worm’ as it is sometimes called.” In 
view of such confusion the following brief statement may not 
be amiss. ; 

“Apple. maggot,” “railroad worm,’ and “Trypeta’’ should 
all properly apply to the larva of a striped winged fly, Rhago- 
letis (1rypeta) pomonella. This larva is a maggot, a small but 
plump, white, footless object with head so ill defined that it is 
difficult to find at all, and the mouth parts reduced to a pair of 
hooks. The apple maggot works in soft discolored mushy trails 
anywhere in the pulp of the apple. When these trails lie imme- 
diately under the skin of pale-skinned apples they show through 
like tiny but clearly defined tracks, and the descriptive term 
“railroad worm’ has been given the maggot which travels 
along these tracks. The trails of the apple maggot never con- 
tain little round sawdust-like pellets, and they do not extend into 
the core of the apple. 

The codling moth (Carpocapsa pomonella) is a true moth. 
The fore wings are irregularly streaked with gray and brown, 
and have a horseshoe marking of copper color at the inner angle. 
The hind wings are of light yellowish brown. The moth 
expands about three-fourths of an inch. The larva of this moth 
is a tiny naked caterpillar with clearly defined head region and 
three pairs of legs upon the segments immediately behind the 
head. It has the ordinary biting mouth parts of other cater- 
pillars and resembles the closely related leaf folding caterpillars 
(Tortricids) in its motions, wiggling violently backward when 
disturbed. The larva of the codling moth makes excavations in 
the apple, extending them usually into the core itself. These 
excavations always contain little, round, brown, sawdust-like 
pellets which are the excretions of the larva. 


3? ce 
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The apple maggot and the larva of the codling moth are often 
present in the same apple. Discussions of the life history, habits 
and remedies of these two pests are given in other available 
bulletins of this Station and are therefore not repeated here. 

Lace Bugs. The recently described *- Tingitid, Corythuca 
pergandet Heid., was extremely numerous upon willow and alder 
(Alnus incana) between Bangor and Orono this season. 

Infested Spruce Cones. Late in August the cones on the 
Norway spruces on the campus were observed to be dropping 
prematurely. Examination showed a general infestation by a 
Lepidopterous larva about seven-eighths of an inch in length. 
Some were a uniform purplish brown, others showed a greenish 
color on the thoracic segments with 2 tiny black spots on the 
first segment behind the head. These larva began spinning 
cocoons about the middle of September. The cocoons are the 
color and transparency of thin white tissue paper. The average 
length is about one-half inch and they are usually about one- 
fourth of an inch wide, though sometimes the cocoons are nearly 
as broad as long. Pupation does not take place at once but the 
caterpillar, readily seen through the thin cocoon, lies for days 
in a U-shaped loop. If the cocoon is disturbed, the caterpillars: 
break through and travel off actively and with apparent irrita- 
tion. The infested cones were prematurely brown in the vicinity 
of the larval tunnels. The excavations were chiefly at or near 
the center of the cones, from one to several larve being present 
in a single cone. Through the kindness of Doctor Howard 
specimens were referrd to Mr. Fiske (Bureau of Entomology, 
Washington, D..C.), who stated them to be evidently a species of 
Pinipestis, mature moths being necessary for full determination. 

Maggots which were attacking the decaying portion of the 
cones infested by these caterpillars developed in abundant num- 
bers into Drosophila amana Loew, kindly determined by Mr. 
D. W. Coquillett. This small red-eyed fly with yellow thorax 
and dark abdomen, and wings crossed with 2 dusky bands, is not 
uncommon about decaying fruit. 

Harvest fly, Tibicen rimosa. A very pretty harvest fly, or 
cicada, belonging to the same genus as the periodical cicada, was 
common in the vicinity of Orono from the middle to the latter 
part of July. (A photograph of this species is given as Fig. 


* Proceedings of the Entomological Society of Washington, Vol. VIII. 
Nos. 1-2. 
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22.) The head and thorax have clearly defined marks of deep 
orange yellow, along the posterior margin of each abdominal 
segment is a narrow but distinct line of the same color, and 
the wings near the body are clouded also with orange. The 
expanse of wings averaged about two and one-half inches. The 
species was kindly determined by Mr. Heidemann as Tibicen 
rimosa Say, var: noveboracensis Fitch. 

Diamond-back Moth, Plutella cruciferarum, as a Greenhouse 
Pest. Early in April a complaint came from a greenhouse in 
Ellsworth of a small green caterpillar which destroyed ten 
weeks’ stock, working on leaves and flowers. Specimens were 
received with the communication and were bred to the adult 
stage, part of them proving to be the light form and part the 
dark form of the Diamond-back. On May 24, a new lot of 
these larve were received from the same source again at work 
upon the stocks. This species, described with reference to 
materials bred on stocks in greenhouse, is as follows: 

The caterpillars when full grown are three-eighths of an inch 
in length. The color is a light green with the head concolorous 
or sometimes shading to yellowish. The median dorsal line is 
a more vivid green. To the naked eye they appear smooth, but 
a low power glass reveals stiff dark hairs rising from lighter 
spots arranged in a regular manner upon the segments. These 
hairs are most numerous upon the last thoracic segment. The 
last pair of abdominal pro-legs are extended back horizontally, 
giving the body a forked appearance. The pupal stage is 
passed within a very delicate white, gauzy cocoon through which 
the pupa is readily seen. Some of the specimens reared passed 
but 6 days in the pupal stage. 

The perfect insect is a moth expanding about five-eighths of 
an inch. The fore wing is ash colored with minute dark spots 
upon it. A yellowish stripe outlined with a dark line extends 
along the hinder margin in such a manner that when the wings 
are closed, 3 light colored diamond-shaped markings are formed. 
Both pairs of wings are a uniform gray on the under side. The 
antennz are marked with alternate rings of white and dark. 

The Diamond-back is an imported moth and it occurs fre- 
quently upon cabbage and cauliflower in the garden. Doctor 
Fletcher reports* the Diamond-back to be an incessant and 
most troublesome pest upon garden stocks and wall-flowers 


* Can. Exp. Farms 1890, p. 165. 
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from about July till the frosts in November. The remedy most 
frequently recommended is kerosene emulsion. 

The greenhouse infestation at Ellsworth started on stocks that 
had been transplanted from outside and the larvze were probably 
taken in with them, successive generations developing within 
doors. Hand picking proved to.be a perfectly effectual remedy 
though a tedious task. 

Six Troublesome Orchard Insects. ‘The yellow-necked cater- 
pillar, Datana ministra, and the red-humped caterpillar, 
(Edemasia concinna, have created much. alarm in Maine this 
year. Entire orchards have been despoiled by these pests. 
Young trees have suffered the worst injury, not because the 
caterpillars show a preference for them, but because one brood 
is sufficient to strip a small tree, and the same number of leaves 
from a large tree does not mean so serious a loss. The bud 
moth, 7metoccra ocellana, is at present doing much damage in 
Maine orchards. ‘Two species of tussock moths, Notolophus 
leucostigma and antiqua, have been abundant in most parts of 
the State, as has the orchard tent caterpillar. 

Limneria guignardi Prov. The red-humped caterpillars have 
been in the southern counties abundantly attended by an inch- 
neumon parasite, Limneria guignardi Prov.* These parasites 
attack the young caterpillars in the early stages, at which time 
the caterpillar is just the right size to serve for food for a single 
parasite. The parasite grub when full grown forms its cocoon 
within the empty skin of the caterpillar which fits tight over the 
cocoon. The caterpillar head being still attached, the object is 
a curious one. When about to emerge the adult parasite gnaws 
a hole at one end of the cocoon and takes wing. ‘This hole is 
sometimes near the head and sometimes near the caudal end of 
the caterpillar skin. See Fig. 23. 

Yellow-edge Butterfly. From York to Aroostook counties 
the spiny caterpillars of the yellow-edge butterfly, Ewvanessa 
antiopa, have been common on elm and willow. This species 
has been almost constantly mistaken for gypsy caterpillars, and 
has been the cause of numerous false alarms. A brood is occa- 
sionally found upon apple trees, but it does not seem likely to 
become an orchard pest, its preference is so evidently for willow 


* Determined by comparison with Canadian material through the kind- 
ness of Doctor Fletcher. 


Fic. 22. Harvest fly or Cicada, Tibicen rimosa Say, noveboracensis Fitch. 
Very slightly enlarged. Photograph of specimen taken at Orono, July 31, 1906. 


Fic. 23. Parasited specimens of young red humped caterpillars attached to apple leaf, and 
parasites, (Limneria guignardi, Proy.), which emerged from them. Photographed from 
specimens taken at West Minot, August 29, 1906. 
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and elm. A! Tachina parasite is active against these caterpillars 
in Maine. 

Garden Fleas. In contrast with the past two seasons no 
observations of the garden flea, Smynthurus albamaculata, 
Harvey, were made. During the early spring, at the time these 
minute insects have previously been most conspicuous, contin- 
uous rains prevented field observations on such insects as these. 
The account of injury due to this species given in Bulletin No. 
123 of this Station, page 220, was the occasion of several 
requests from specialists in this group for reference to the 
original description. Professor Harvey’s description together 
with drawings by Mr. J. H. Emerton were published in the 
Report of this Station for 1896, pages 124-126. 

Mosquitoes. There is no adequate record of Maine mosqui- 
toes, although in many parts of the State certain species are 
excessively troublesome. A few collections were made this 
season and sent to the Bureau of Entomology, Washington, 
D. C., where several specialists are at work on this family. 
Doctor Dyar kindly determined them as follows: 

Anopheles punctipennis Say. Orono, July 27 and October 
1, about light in house. 

Anopheles quadrimaculatus Say. Orono, September 20, in 
house. 

Aédes fuscus O. S. Orono, July 27. 

Aédes canadensis 'Theob. Trenton, August 10; Caribou, 
August 17. 

Aédes sylvestris 'Theob. Trenton, August Io. 

Aédes sollicitans Walk. Trenton, August Io. 

Aédes abfitchiu Felt, fitchu Felt, or subcantans Felt. (Adults 
alike—need larve to separate). Orono, August 3; Trenton. 

All of the species of Aédes except fuscus given in the fore- 
going list were until recently commonly referred to the genus 
Culex. 

Insects for Identification. A few, only, of the large number 
of insects received for identification this season are recorded in 
the following pages. 

Such common, widespread, and constantly recurring forms 
as the cecropia moth and oyster-shell scale have been omitted. 
Such information as the increasing parasitism of the red-humped 
caterpillar has been summarized in a single statement elsewhere 
in the bulletin rather than listed as 70 or 80 separate items. 
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SECRETARY S&S REPORT. 


THE 1905 APPLES. 


So far as it was possible to do so, many apples grown last 
year were held in storage until after our report for 1905 was 
made up, hence it seems proper to refer to their sale. The 
prices in some cases were well nigh record-breakers and deserve 
mention in this report. 

The six hundred barrels grown in the $2850 orchard referred 
to in last year’s report were sold for $3.50 per barrel. So thar 
the crop went a long way toward returning the purchase money 
in less than one year from the purchase of the orchard. This 
year (1906), it may be added, this orchard produced two hun- 
dred barrels. 

One grower in Skowhegan had 264 barrels of Ben Davis for 
which he received $1056 at the railroad station in that town. 

Eighty barrels of Gravensteins from the Pope orcnara 
returned a check for $360. 

A carload of apples from the Staples’ orchard, containing 
ninety-one barrels of No. 2 and 11o barrels of No. 1, sold in 
the Boston market for a net sum of $o11.91. The Northern 
Spy in the lot sold for $8 per barrel. Hall & Cole stated that 
this was the most money paid for a carload of apples sold in 
Boston during the season. 


BETTER CULTURE. 


Our people are beginning to realize the value of the orchard, 
and they realize as never before that to produce the best results 
the orchard must have the best treatment. It is interesting to 
note that the most productive orchards this year are those that 
have received the most intelligent care. As one goes about over 
the State the evidence of this accumulates. More orchards are 
plowed and harrowed; more orchards are the feeding grounds 
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of sheep or hogs; more orchards are dressed with chemical 
fertilizers. The trees themselves show the care, and when ques- 
tioned by the observer point to the treatment they receive. 
Nearby orchards, neglected as they are, bear witness to the same. 
“Treat me well,” the tree says, “and give me a fair chance and 
I will fill the barrels with the choicest Maine fruit.” 


MORE ORCHARDS. 


The Secretary thinks more trees have been set this year than 
any previous year in the decade. It seems unfortunate that it 
was necessary to go out of the State for the stock, as the care- 
less treatment of nursery stock in other states threatens the 
introduction of the most injurious insects and fungi. One lot 
of trees was so badly infected, it was destroyed root and branch 
after it reached the purchaser. Though there were several vari- 
eties, inquiry convinces your Secretary that the Stark was a 
leading variety, due perhaps to the influence of the salesman. 


THE 1900 FRUIT CROP. 


Although the crop for 1906 is much smaller than last year, 
the fruit itself is of superior quality, being large and highly 
colored. The early figures sent out were much inflated and 
misleading and those tabulated later credit Maine with a crop 
of 700,000 barrels—more by nearly 200,000 barrels than last 
year. Perhaps these figures will do us no injury, but we fail 
to discover any advantage in such inflation. 

The prices started at one dollar and fifty cents and have 
slowly advanced to about $2.00 and we predict a little more 
later on for choice lots. 


SMALL FRUITS. 


There was a small crop in most cases of strawberries. Con- 
ditions were not altogether favorable, but the fruit that set 
ripened up well. The cold weather—frost—injured some beds, 
and other beds were injured by worms. The prices were good 
and the quality better than in ordinary seasons. 

Raspberries, when not protected, winter killed, so that there 
were few berries for any one. The expense in labor to protect 
raspberry canes is not great, and the local markets in Maine 
are rarely well supplied. It is believed that the increased yield 
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would pay liberally for the work. But a good variety, hardier 
than the Cuthbert, is much needed in Maine. 

Blackberries were plenty wherever there were bushes to bear 
them, and they were of excellent quality. The Snyder and 
Agawam were both large and delicious. They should be more 
generally grown. 

Currants bore finely, but gooseberries were injured by the 
frost in many cases. 


MEETINGS OF EXECUTIVE COMMITTEE. 


There have been two meetings of the Executive Committee 
during the year. The first was held at the Cony House, 
Augusta, January 19, being also the meeting for closing up 
the affairs of the society for the previous year. The second 
was held at the Elm House, Auburn, July 7. At the former 
meeting the work for the year was outlined and preliminary 
arrangements were made for a Summer Meeting and the Annual 
Meeting and Exhibition. 


THE INSECT SITUATION. 


There has been and is the deepest solicitude among fruit 
growers over the insect situation in Maine. Fruit trees have 
been carefully examined for insects, and it would seem from 
the reports sent in that never before were the fruit trees so 
badly infected. Fortunately these insects were not the most 
troublesome, and when found they have been destroyed. This 
is the chief lesson the authorities have endeavored to teach, and 
it is gratifying to note the success thus far. The brown-tail 
moths have been largely under control, though they have made 
their appearance in many towns in the southwestern part of the 
State, along the coast and in some interior towns. They have 
not been numerous enough as yet to seriously injure our fruit 
trees. The danger threatens more and more, and the duty of 
every one to protect his own trees becomes of the highest impor- 
tance. The presence of any insect pest should be reported 
promptly to the authorities, and there should be the most com- 
plete co-operation with them. No gypsy moths have yet been 
reported in the State, but we may expect to find more or less 
when careful search comes to be made. Nor has there been 
reported any San Jose scale. Many of our orchards are already 
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infested by troublesome insects, as well as injurious fungi. The 
time is at hand when attention should be given to these, and I 
am satisfied this is one of the most important needs at this time. 


SUMMER MEETING. 


By invitation of President George E. Fellows the Summer 
Meeting was held on the campus of the University of Maine, 
August 21st. For several days the weather was extremely hot 
and humid, but there visited the grounds during the day 150 
or more, coming from different parts of the State, no less than 
eight counties being represented by one or more persons. The 
University officers gave the visitors a very cordial welcome. 
There was opportunity for going through the buildings and 
looking over the grounds. 

After a lunch upon the campus the visitors repaired to the 
chapel and an impromptu programme of speaking was in order. 
A condensed report of this meeting appears elsewhere in this 
volume of transactions. The Secretary would here acknowl- 
edge the valuable assistance of Prof. W. M. Munson in adver- 
tising and perfecting the details for this most valuable meeting. 


THE ANNUAL MEETING. 


The Annual Meeting was held in Harrison, Nov. 13, 14 and 
15. Locally there was the deepest solicitude on the part of the 
citizens of Harrison to make this meeting a red-letter day in 
the history of the town. In every direction there was a hearty 
co-operation with the Executive Committee to perfect the 
arrangements for the meeting, and during my official connec- 
tion with the Society we have never found all the numerous 
details so perfectly carried out and everything in such perfect 
readiness for our coming. 

The meetings were held in the new and elegant hall of Lake- 
side Grange, which was well filled during each session. The 
dining hall served as the exhibition room for the fruit, of which 
there was an excellent display. The arrangement of the tables 
was good, and the general quality of the fruit was fine, being 
large and well colored. 

In the programme there were some new features introduced. 
It was voted by the Society last year to devote an entire session 
tc the discussion of the topic: “How can the meetings and 


STATE POMOLOGICAL SOCIETY. 9 


exhibits of the Society be made of the greatest educational 
value?’ Your Committee did not feel warranted in devoting 
a whole session to this subject, important though it may be. 
The session as arranged provided for short greetings from the 
representatives of other Societies who might be present, and I 
am glad to note that all seemed to enjoy hearing somewhat of 
the work of kindred organizations. The session closed with 
Prof. Munson’s paper on “A Horticultural Use for Abandoned 
Lands.” 

Another departure was the holding of a banquet for one of 
the evening sessions. Years ago when the Society held its 
exhibition in Portland there was a fruit banquet that was much 
enjoyed. The banquet so daintily served by the members of 
Lakeside Grange will long be remembered as the most delicious 
“love-feast” in the history of the Society. The discourse fol- 
lowing made it “the sweetest banquet of the mind.” 


D. H. KNOWLTON, 
Secretary. 
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Leland Walla. > = East Sangerville 
incoln hastens. sonore Wayne 
BIteRBeld yd pEL acura snseetionds DEED 
Litehfield, Mrs Khe... see, Lewiston 
Lombard, Thurston M .......,.... Auburn 
ord, ds MELT. c7.ceseeceee Kezar Falls 
Lice, WaillistAe.. oti. ace Columbia Falls 
Da cal aiy ies BS cern cect Montreal, Can. 
McAllister, Zaccheus....... West Lovell 
McCabe, George L......... North Bangor 
McLaughlin, Henry .............- Bangor 
Me Manns, J O19 a<jets;- in nee Brunswick 
Mitchell, Frederick H ............ Turner 
Moody, Charles He... ccsccle oes Turner 
Moore, William G .. 2.25 c.src0. Monmouth 
MOOT AB eA ce arelo pe fesetsiote:eisisieca: cies Waterville 
IMIOES EG OMIEL, oa claishsfersiniate « ieleiciotas Waterford 
Wii thie) sere 7: Winssedon CoE Croc OOranaE Bethel 
Mnnson;. Wi RE. ano tcciwsssiemivelawiere « Orono 
LET NESTE MVE dna nicn.cacasgcdgDo JOO0ECS Augusta 
Palmer, George L.. ..South Livermore 
Parsons, Howard G....... Turner Center 
POpe;OBariesisS..cs<.e-<-<.0- 2) Manchester 
Prince, Edward M....West Farmington 
AIST EE TE. Ws o.s/e/a\c ele) oiainiaojotavatalsiateterm Poland 
Paring ton). Wa... cess Farmington 
RACHALGS. JOD NYL.«,....- <n celraeeee Gardiner 
Ricker, A.S..... Sjclojere arsreraanevatioeteterats Turner 
Roaky GeOree Mie csc. ce eeeeee Auburn 
Sanborn, Mss) Ge Pio. ele ceteris Augusta 
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LIFE MEM BERS—CONCLUDED. 
Sawyer, Andrew S....... Cape Elizabeth Townsend, Mrs. B..T ........... Freeport 
Seavy, Mrs) G. Mew. o coco ccs. Auburn, -Erae; DawisiP/2 2.2m caer Leeds Center 
Simmons; He ds Als... ene Waldoboro True, John W............ New Gloucester 
SEillings,1Oo Wo aien eels acter: North Auburn Turner; EH. P....-..-0%-s0 => New Vineyard 
Smith, Henry, Si erect siemsielelol= Monmonth Twitchell, Geo. M..........:..... Auburn 
SOW, MGUY) S) ois sisraiernieetisiomacialaa o's Bangor . Vickery, James.............ss0- Portland 
Stanley; Es Ov iricienisisiabiee/olsieiniela.= Winthrop” Vickery, JOHN. s-.cace= 25 sae eeee Auburn 
Starrett, Wb50 occ. peeesee ease Warren Wade, Patrick: 0-0. 0000.sc0c¢ Portland 
Stetson, Henry, cece. nee sie o's Auburn” Walker, CharlesiS <. «oc. .ness-reesmies Peru 
Stilphen, Asbury C..... ....... Gardiner) Walker, Elmer Vise... e eee eeee ae Oxford 
Taylor, Miss L. L..(Lakeside) Belgrade Waterman, Willard H...... East Auburn 
THOMAS, ay lam 2. tion ae Portland! Waugh, Mo Av.es cece Amherst, Mass. 
Thomas, D.3...............-NOrth Auburn Wheeler, Charles E......... Chesterville 
Thurston, Edwin...... West Farmington White, Edward L.......... Bowdoinham 
Tilton, William S.......... Boston, Mass. Yeaton, Samuel F..... West Farmington 
ANNUAL MEMBERS, 1904. 
IWS TOES Lh saasoesnodeegene ober vot Fairfield (Lincoln, Mrs. Us oc... see ...Wayne 
ATM OIG) Mets: certs sos seein ae Carmel Mayo, E.R......... Beas saioe: Manchester 
TeSys 8 0s Ae oR Aco aosasensa ate Skowhegan MeAllister, Z-:.222: c<seses< West Lovell 
Benson, Mrs. G.S...........- Skowhegan Merchant,S. L...............- . Winthrop 
Burkett, cA MOVE We. «cee «melee airar Union’ Nowell: Bs Elo sa. nessa eee Fairfield 
seh yee VA Ane oben Se oonriconcas Madison Sanborn, C. E..............-.- Skowhegan 
Clee 1D) Boho endonoposbonosnes Coqaas Union Sherman, Mrs. Clara E ............ Union 
ID Eye al LS | by Same nanan dora seee oer Union Shurtleff, S.G.......... South Livermore 
DANTOTEC Hs Cr lecicte ceherieoris Skowhegan Swan:Js A. o.jccccces cc cnsinie Skowhegan 
MeCoster, Ve Bes sic cots ccoweiriee Bucktield “Tarr Hdward:...-sa- nasser Mapleton 
rost.(edig blc|-bici-% 188 Pearl St., Portland” Toothaker, Li. Pica...) »sss--s-e eee Etna 
CEASA US NG Sopp Anosooecao 3oL ones Union Lucker, Benge. s-. essere sees Norway 
Greenleaf, A.C... ..........Farmington Warren, Henry P.......... Albany, N. Y. 
PAYS CHAS Gisele citation Cedar Grove Waterman, .°C).. <2. <2... cme Buckfield 
Jepson, Albert E.......... Norridgewock White, Mrs. Charles......... Skowhegan 
UT) AL) ey Use 84% Sonedooono4ee Farmington White, Edward L.......... Bowdoinham 
elena | Wal Beja t.6 cleo Hast. Sangervalle: \White; eG x cose nieracievs ceiccctatrars Skowhegan 
Henteste Mirae hee ele crea/-icteeemine eins Union Whitman, W.C. & Son..... South Turner 
’ 
ANNUAL MEMBERS, 1905. 

Abbott, Ss El. cacsceee meres aceceren Bethel Mendel], Mrs.C. EB ...........:.. Hartford 
IBS, MOAT: Ae. cae > sine wsiete ctor eleiae Wilton Merchant, liz-- sc. sese ee eee Winthrop 
leery \ Winn Lhsacanensocianueséon0005¢ Canton Nowell (ROE icctcccscosees eee Fairfield 
Briggay ATiunur BD nee cece asia se -l-1-12' Canton, ‘Perley Wi Bic cess castes eee Vassalboro 
Jostarg WU iad Gd: aes addarss Livermore Center Scales, Lilla M.. ................. Temple 
Campbell Ds Weer cnt sles er Cherryfield Shurtleff, S.G.......... South Livermore 
Chase, Solon cswecweto eels Chase’s Mills Smith) Mrs; FA\.2s... .--.s- see Canton 
Craig. Willis sce -e-\- 0's ol Auburn Spaulding, Stephen.....North Buckfield 
WeCoster Aira Wobeesecse tase: Buckfield Staples, George W................ Temple 
Bis Mrs. KaAtetB a... ccc occ. Fairfield Stetson, TT Bo'W. . 2.5 scceessneeees Canton 
Fairbanks, A.E........ North Monmouth Toothaker, L. P...... vas shane ste eee Etna 
Crook ike (005 ( Or Bop accoonbasodoc Winthrop Tucker, Benjamin................ Norway 
Greenleat, (A= C. unc seee eee Farmington) “Virgin, Gob scence ees sans eases Canton 
Rar yrs Ee Mie itetetate cise retctetsteieel ste Farmington Virgin; Mrs: GEE. ccs. .ssss se aaee Canton 
ip bite aubeyey Welty) hy Samdasonnocssr Waterville Walker, Mrs. FP. :Li.w.2.2cs20c0ce8 Canton 
Leland, Will E.......... East Sangerville Wallingford, John................ Auburn 
AGTWC OLS NUTS. ra weteroleteieotore's netie(> Wayne Washburn,C.C.......... Mechanic Falls 
Wy ete Ue a OBORASODAAS OSU AOST ....Hallowell White, Edward L.......... Bowdoinham 
McLatchey, R. E ..46 Clinton St., Boston Whittemore, F.H...... Livermore Falls 
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ANNUAL MEMBERS, 1906. 


i Araryol lt 4 ie: WAaaondocomepddeuce sodde Arnold 
Bennett, Elizabeth A........... Harrison 
IES TEGO 5 Wie O sisictsvoleaisniaiolaleiejcieieio,0 = 8 = Harrison 
isppa ys Dali Ca osassconcec West Baldwin 
Chadbourne, J. A........ North Bridgton 
Chadborune, W.C....... North Bridgton 
(CODDFAWG Ko coa chs saee sacs Turner Center 
(Cyepi Fea \WANlb heneaeesanqooncnesadqcec Auburn 
Dorsey, Maxwell J.............000- Orono 
MEUENISERTND Ore) Onin ates oicipin elejeiais iain es)01= Foxcroft 
HUGG eh Ses fos evel | isoeegadeconcace Harrison 
IS 8 Se ergopeddacodr pemoecaace Wayne 
Goodale, G.C. & W.E.......... Winthrop 
GEOUGS Dep Pa acn sicre's vs ieiele amsaelo ls Harrison 
Guptall PlOTONCE c60. 0). o's cioj0ccn Topsham 
HEMESL SUIS G21 Os) Rote sleleve cls wis etn cisyainfe'a's store Auburn 


13 
ICES aliey) Ont Seagonponacosdccnos Kezar Falls 
IMsisy Os: Bro: Ek cre coipte vie ois) sie cel niet tote Hallowell 
Miereliants (8: Di. dscceseurece ves Winthrop 
Nowell} Miran ka bhe. occ siceicareceen Fairfield 
OVE OS UWA ELS pa clerreciraciecine Portland 
lea gas VW asin | aaaeacncopeonodesnoce Wayne 
LA Eee 18) ince giaonrignarcodencc Sboonanc Wayne 
STEVE fi Sa Guee.s stone crere South Livermore 
Liha wae Cah cb lgeeebndeagononapens Mapleton 
UM Ove SH een otal 5 \Y, fone SG Gn ScDAN OOOO Augusta 
THECKEr (BELA. pois ale cee «210/212 Norway 
Warren, Jessie B... ........... Harrison 
Washburn; O26 ssickictsc Mechanie Falls 
Waterman, bi C mace. secue secs -Buckfield 
Watson, Bernice...........s.00 Gardiner 


Wilbur, Georgine V 


Phillips 


REPORT OF THE EXECUTIVE COMMITTEE. 


The various reports of officers and the papers published with this in 
the Annual Transactions will give a comprehensive idea of the work 
during the year 1906. There has been an effort on the part of the execu- 
tive committee to intensify certain features of the work, at the same 
time we are well aware that there are many other lines of work that 
could be followed up to the advantage of the fruit industry in the State. 
In connection with the Farming Specials that were run over the rail- 
roads in the State we distributed 1,000 eight-page circulars setting forth 
the objects of the society and soliciting the co-operation of all fruit 
growers in the State. While there has not been any large increase in 
our membership we feel that the effect was beneficial. 

The money of the society has been wisely expended, and as will be 
seen, it is for money paid by the committee in some way for travel and 
other expense, aside from the small salaries allowed the secretary and 
treasurer and the money paid in prizes at our exhibition. Stating it in 
other words the work of the officers has been largely done gratuitously. 
Each of the committee have spent several days in attending the meetings, 
and the secretary will bear witness that this time has been cheerfully 
given. 

At all our meetings and elsewhere we have urged fruit growers to 
become members of the society Reference to the figures will show 
that from new members we have received the past year $112. Of this 
sum $80 will be added to our Permanent Fund, which now amounts to 
$1,640. The following resume shows the financial situation for the year: 


RECEIPTS. 
Balance: it tceasiny asia tyne 1 QOO seer ener eee ere $61 45 
State stipend Yori 1gOOr aac cao ers eee ee ee ee 1,000 00 
Interest oni permanentaund.\).. op -come eee eee 66 61 
Tnterest on. “deposits. 4-2-2 ae. «ic. snouts eee eee eee eee 15 86 
Life membersicsccistaneeitacs aalteiak ot eee eee ee Eee 80 00 
Annual -membersy Arse ee es ork sce ee eee geek 32 00 
Fruit-sold’ at) Harrison eae. alse ee tele eee eter I 00 


$1,256 92 
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Executive committee 
(Ereasurer ..-sseteeass 
Salary of secretary.. 
Salary of treasurer... 


EXPENDITURES. 


Sun als cles ef eels»! pie! «7 00) ec) 6) os sss a0) 0 ec0' 6s,» 0 aoe. © 


Spe Meee Sh Ath AMIIAL sSRLCCLUIT ST 9 ors 2, he = at ate ediiale is odes ace x's, a\0 6 e553 


tt resigns, «= cies) tenets 
IROStagel 2... Peek. 
Premiums at annual 
Annual meeting .... 
Stenographer ....... 
Binding transactions 


exhibitions ee ees kee 


aw 161s. 4,0 OW) Ral" 6.048) 6016 e810) Bh 1616) a6, ee) Mie 0.9) 19) .0 10 e\el.ace 


GIA LIL Atid: sot AtlORELY a tsrr-c 2 See etn eet weer anes On, 


Hotel bills—officers and speakers 


| EI 7er Te 1) =a ae io A 
JESS ete ree oe 
Paper for exhibition 


ap dino she lei ess 6 v\« via) 9 ed s,s » alee wle, aleiu) swiss aie sh aise 


tableset a yee See Ane aI eae 


Badges and -box ‘of-Hood River:apples:):::.22ss.0. 225203 0. 


Balance, ¥ errs aes 


Cash in treasury.... 


Permanent fund .... 


Invested as shown by treasurer’s report 


Due from society.... 


eleleie, eae 6. esis oe ote gible oe 6:6 se evn wi eie™ s vie © ai 0 Sloss 


0.06.6 6.06.8 oes @ 60 0 0: 6\s awl ela ew (6)'6, a6) 0 cls 6 (= ph sce! @ 


Due from State for 1907 


SBS, 6/018 Le (e) clu @)6 oS (8).0 (Le = pd «0.9 ointe s.whdisie s « 


Be 6 Sle} 6 0 eich ee 6s) # sre ble)e6)\@ selene «e's 6 40 es 6.5.5 a 0 


CO 60 a5 6.08) a) © 6,0 ¥; 610)6 © 0) eis 6.610 sy se ip Os ace ae) ae Sle, 


PERMANENT FUND. 


wdc 2 0\.¢ ee e+e! Sido 8 y's) 6 6 an 


0! @ye.e\6 ele! 00's. 2b) s\'efolw aie a sai eife (a) wo he aunts obs) ae id ele « 


Z. “A: GILBERT, 

D. H. KNOWLTON, 
Cc. A. ARNOLD, 

V. P. DeCOSTER, 
WILL E. LELAND, 


130 
$2,510 
$1,510 

130 


$1,640 


Executive Committee. 


15 


8 8 


Lele) 


REPORT OF TREASURER: 


FE. L. Lincoln, Treasurer, in account with Maine State Pomological 


Society. 
1906. DR. 
January 20; balance for the! year VOOR eicicrsicce o\asiavelelulolaiatetalorsisiehateeisieta a cieterereterainte 
To received from First National Bank of Farmington 
Interest! ON! SCOCK: q./dieuy «awe else esis cei Siete ase Mewes ores leeraleretepeteare 
To received from Albert J. Pike, Wayne, annual fee........ 


February 10, To received from Joshua H. O’Neil, Portland, annual fee.. 

Mareh)2; State :stipen ds. ave. ciciai-lislclm orate. uiejotolsteletelaiajetavele oral sie’e stots eetetstatelatctetstatet eaters 

July 2, To received from First National Bank of Farmington interest on 

SCO CHE ei iasaieie inv severe, aie reisinsleie volar areleiele tats oteleinlevere rate sieierete steieleccrelern ei teieseterste 

May 13, To received from Georgine V. Wilber of Phillips, annual fee ... 

August 11, To received from H. F. Frost, Wayne, annual fee............. 
25, To received from Edward L. White, life member............. 

September &§, To received from O. B. Hobart of Auburn, annual fee..... 

28, Lo received from J. M. Pike of Wayne, annual fee........ 

November 2, to received from Livermore Falls Trust and Banking Com- 
pany interest of certificate of deposit....................- 

17, to received from Alfred G. Gulley, life member............ 

to received from S. G. Shurtleff, South Livermore, annual 

1dlc erp qMOdaanaGuonogEDonac cddgacanodocanddoodonconnsasdasanado. 


To received from Zaccheus McAllister of Lovell, life 
WIVO TAD OT aie ats co ootavals wrcte cvs eels epacee alo eters eters teroleraiele ie siefeiteleleleeteleetecat 
To received from E. P. Turner, New Vineyard, life mem- 


December 5, To received from Florence Guptill of Topsham, annual fee 
To received from E. £. Hardy of Farmington, life member 

6, To received from E. R. Mayo of Hallowell, annual fee..... 

To received from S. L. Merchant of Winthrop, annnal fee. 

November 20, To received from W. O, Breed of Harrison for annual fees 
To received from J. A. Chadbourne of No. Bridgton,annual 

IK12) Gono CO ACO SUaODODUUOBOUDU ADs cUNDdO moormomasadccuscocc nes 

To received from L. C. Leavitt, of Kezar Falis, annual fee. 

To received from Benjamin Tucker of Norway, annuai fee 

To received from Wm. Craig of Auburn, annual fee...... 

To received from Maxwell J. Dorsey of Orono,annual fee. 

To received from W. F. Cobb of Turner Center, annual fee 

To received from C. C.Washburn of Mechanic Falls,annual 

WES) Seo oonags0De 060t DoOO SD oUbacoBOsospaoonendacsse nonoanteaoaor 

To received from B. F. W. Thorpe of Augusta, annual fee 

To received from F. E. Nowell of Fairfield, annual fee.... 

To received from J. L. Green of Harrison, annual fee..... 

To received from sale of fruit at Harrison.................. 


$61 45 


12 00 
1 00 
1 00 
1,000 00 


12 00 
1 00 
1 00 

10 00 
1 00 
1 00 


11 78 
10 00 


1 00 


10 00 


10 00 


10 00 
1 00 
10 00 
1 00 
1 00 
1 00 


1 00 
1 00 
1 00 
1 00 
1 00 
1 00 


J 00 
1 00 
1 00 
1 00 
1 00 


STATE POMOLOGICAL SOCIETY. 


December 1, To received from C. C. Dunham of Foxcroft, annual fee.. 


To received from F. A. Arnold of Arnold, annual fee ..... 
Tojreceived from Elizabeth A.Bennett of Harrison,annual 

RC @arsiereieelaicicieielerote sie rsis Ste tYavoralatalalateinis}eteietelcraretorelelatateleitictelateteistd <ystereletere 
To received from R. A. Burnell, West Baldwin, annual fee 
To received from C. L. Chadbourne of Harrison, life 


member ...... Da laeteciate eters leletoisveto ok elec ot Scie lass oieiinte Ae sects cobsins 
To received from W. C. Chadbourne of No. Bridgton, 
ANN ALOE) errs tec ce oaeaticts cient te te ee elecivia tileleas es a 


To received from Cora M. Denison Harrison, life member 
To received from Mrs. John B. Flint of Harrison, annual 
HE OATES CACC ORICIIG CRC S0 COGIC a DOR CO OOD RCOACUCOCre Cte 


EC ercee crepe cersiereereteie castors cinalolatelerelniotclsterslatsicic/-eietaictsisjeleiersiare eyavsinia’s 

7, To received from Livermore Falls Trust & Banking Co., 
interest on certificate of deposit ..... .......e eee ee ee eee 
To received from Edward Tarr of Mapleton, annual fee.. 
To received from Jessie B. Warren of Harrison, annual 
NEA Sa stopud Gobopaarobd ADCS Done oOo aan Udon AOOUENOOED OnSeoO 


PO Ca areraciciecittelelctate tetersiaralotoleleteietuinislet iat elsreveietelalalelniaiejerminm ie(itarstaaiaveterciats 


To received from Bernice Watson of Gardiner, R. F. D., 
PATUTAUT DELS Coe over orctetareteiave sie: crclatelk aterabacleteinie Rath avalstaiole aye ecoibreressiare Lois 


27,% Interest on Savings Bank deposfts................ssceeeeees 


CR. 


January 20, by paid W. G. Tibbitts, order No 900,for board of Execu- 


iGinde Clot ambemher=(2) Gopagdce anqgoooc quDdecoDaAGdonoarnnaguOCOLOOge 
By paid D. H. Knowlton, order No. 895, expense at Augusta 
ASSES CYOLAIUV so. <isisisis, sreleicysyaejatersrea, cm cyerese Bera ee ehakarele oratehatslaleblete tera 6 
By paid Z. A. Gilbert, order No. 899, expense as President 
at AUC UStals cess canoes cs seh soconeisdcssmanteeneeneee Sans 
By paid C. A. Arnold, order No. 897, expense as Executive 
Commie SAME SLE erctciaicleris cfaateitteieiejele.e.ajaisiotarefatelmeraiaiateieielelsia's 
By paid V.P. DeCoster, order No. 896, expense as Executive 
C OMINIELES Cs AAP VIS UE ste sarsiei-. 2s ofalasstei alia =p i faleralatell stctatsfelstelaialeya/«/s/oimis 
By paid E. L. Lincoln, order No. 897, expense as Treasurer, 
it being for traveling at Augusta, extension case and 
WOSUAESMOTMLOOD iateaie cc fersisioteloiastaieintareleinereirtnralel ciate siete alalor wiclefetele stele 


3,° By paid Knowlton & McLeary, order No. 893, for printing and 


SUA HONS yeh GO wis or race oicies aya ole eeyots erases sioieinye craven sislevetoteiclejateleyete's 
By paid D. H. Knowlton, order No. 883, salary, being bal- 
BNCES OMNES, VS AT G05) 6 oes cis acaisreisiaisis oiels's via) ajelsiape ness slhdie'=te 6. 


31, By paid E. L. Lincoln, order No. 894, salary for the year 1905 
7, By paid D.H. Knowlton, order No. 906, postage and expense 


By paid D. H. Knowlton, order No. 907, expense and board 
EX CCU CL COMMU Bie cicjois oles slerate aj ate) oicie a Cefele(otalel else isin\s'<teiar> slaye 
By paid C. A. Arnold, order No. 909, expense as member 
Dp. cereintn bce: Okoherbomh hee) Gonenaadaccndacencoconcauedooaeeer goon 
By paid Will E. Leland, order No. 910, expense as Executive 
COMMUTES Cease ct acteretelalelalste stele teraiefetoiniainislaie:cicisieleleiavctarelbroizeletess's\ 
By paid Smith & Reid, order No. 911, binding Transactions. 
By paid V.P. DeCoster, order No. 908, expense as Executive 
(Oayripehiniee onogocenocoodoundde boc see Sdaccogne  Squodedaeonpcac 


August 25, By paid Will E. Leland, order No. 905, expense at Orono.... 


By paid C. A. Arnold, order No. 903, expense at Orono...... 
By paid Z. A. Gilbert, order No. 912, expense as President 
Mi OOOO co ngdoodadosdugo0 Godc0 Adu oTonEqacnDodoodudanegen Secs 
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August 25, By paid V. P. DeCoster, order No. 904, expense at Orono.... $11 70 
By paid D. H. Knowlton, No. 902, expense as Secretary..... 7 15 
Ry paid D. H. Knowlton, order No. 901, in part salary as 

Se@eretary: LOG: < sis exten sea ne ole isleln 10 > e/a lolvlal=imlslce ois oje thelelete efolals 50 00 
October 1, By paid Will E. Leland, order No. 930, for expense moving 

Society’s boxes from Mrs. Libbey’s...........2..ssseceeee 3 40 

8, By paid L. B. Raynes, order No.913, service as stenographer 
At OLVOMOs «cere vie eieleciae pinkls = ic .oiel olecaleleleials c’ets) lo: sioie sale iat a Siete 8 27 
24, By paid Whitehead & Hoag Co., order No. 914, expense for 
DAG GOS). Nata wreleicieler- oialoieteemtsie!olojnde a/xiaielats)a'=\b\eiace platatsielole eisie\sieidiate/sts 3 50° 
November 17, By paid Alfred G. Gulley, order No. 923, expense as 
speaker and service at HarrisOM ............ sees seeeeeeees 26 90 
By paid Bessie M. Rupert, order No. 921, expense as 

speaker at annual MECLtiINgG......... sees ceeee sees eweeeee 4 00: 
By paid C. A. Arnold, order No. 918, expense at annual 

1X: (2(5 00) 4ePeE Bannon aC OOS Dee so adaocdas danovsadenpooonest 359 5co7 10 60 
By paid V. P. DeUoster, order No. 920, expense as Execu- 

tive Committee, Harrison...........020r-scccreenss coensen 6 68 
By paid Will E. Leland, order No. 926, expense as Execu- 

tive Committee, HALLISON jcc «ese cai esses aln'olsinin onl eeipiaiele 8 00 
By paid Z. A. Gilbert, order No. 919, expense as President 

At PATTISON Soe cnee ccineriejawieisioisis evs oisletslalotaroleloieye ialeley setae tele iicletete 1 85 
By paid Wm. W. Higgins, order No. 917, apples purchased 

to show style of packing ..........ees eee eee e eee e ee ee eee 3 25 
By paid Miss Bernice Watson, expense as speaker, order 

NOs O22. s voces cin eieilar sine sletera eistots ois oie toca /ale)njs/ele!s)alwiesscetelsis1© letsivce(~(olotel=taiale 8 00 
By paid Maine Farmer Pub. Co., printing posters, annual 

meeting, Order NO. 918 2. cc cee cece cece rece cee e eee e eee ceenes 2 98 
By paid David Kneeland, board of officers at Harrison, 

OYGEL NO s9293 sec cwiesscwseb nice (e. stn iele e.cloye sjulein blelatelelolet= miata atarttete/ sialon 68 00 
By paid Mary W. Gray, order No. 933, service as Clerk at 

annual MEEtiNg ....... ee cece eee eee eet ee eee eee e ee eneneecees 4 00 
By paid Guy E. Davis, order No. 936, service as janitor at 

ERA TT ISOM ve: 00:0 0:0 00:05, 010 (0/ato 0: orareic: a:0:01at211e'0 elofeiv'aio'sinieleisloee «ie sisleleleluiaie 3 00 
By paid S. H. Dawes, expense incurred for express and 

other items, order No. 931, at Harrison...-.---.+-++eeeeeee 7 75 
By paid W. O. Breed, expense for music at annual 

Meeting, Harrison ........... ee cece cece cece cen eece seeeeeee 10 00 
By paid H. A. Shorey & Son, order No. 916, publishing 

posters for annual MECLING ...... +. +e sere ee eee essere ee eens 5 00 
By paid E. L. Lincoln, expense traveling as Treasurer at 

Harrison, order NO. 924.......-eeeeee eee eee ceeeerenececes oe 5 10 
By paid Dr. George M. Twitchell, expense as Committee 

on “Fruit Marks,” acct. order NO. 927...--++++-eeeee recess 6 10 
By paid S. G. Shurtleff, order No. 935, travel and service 

AS judge OF Fruit ....... cee eee eee eee e cence ee eceeere: ceeetees 6 35 
By paid Maxwell J. Dorsey, order No. 925, expense as 

speaker at annual meeting, HarrisOn....--..++++seeessees 910 

20, By paid D. H. Knowlton, order No. 928, expense as Secre- . 

tary to date at annual meeting, Harrison......- SSanun0oS 37 45 
By paid S.T. Maynard, No. 934, travel and service asa 

judge of fruit at annual MeetiNg...-..-.+ereereeeeerrecrees 30 16 
By paid Wm. Craig, order No. 938, travel at annual meet- 

MTD ae o asotere oie orate ole aiserele nieia'eibieinialser= Miestn nlelen Sie cine reese ie eae 2 75 
December By paid E. L. Lincoln, awards at Harrison meeting......- 329 50 
November 16, By paid Mrs. V. P. DeCoster, to travel and service at 

Harrison meeting, order NO. 932....-++.eeeeserrrreeee Jeccae 9 65 


December 27, By paid Will E. Leland for expense as Executive Com- 
mittee at AUZUSEA....... cere reece cere eet ee re eeres Rink valerie 6, 26 
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December 27, By paid V. P. DeCoster, expense and cash paid for 


freight and travel, order No. 947..........- ais clolescleinercte discrete $6 80 
By paid D. H. Knowlton, expense as Secretary, No. order 

Oy NW crn DOE LACED ODDO C TIN ON CO OC OROOCOOL COUR en FIODOSROCOE taDCAGnC 6 12 
By paid D. H. Knowlton, order 941, saiary for 1906 in full 100 00 
By paid Knowlton & McLeary Co., printing, etc., No. 943 63 62 
By paid Miss L. B. Raynes, services as Stenographer, 

annual meeting, order NO. 939........ceeecsececceeccrecees 52 60 
By paid &£. L. Lincoln, order No. 946, salary as Treasurer.. 25 00 
By paid E. L. Lincoln, expense as Treasurer...........-... 8 20 


FS ING Ge tetera crateioreia ie eteictelevasemleierete seine seta ciereve in’ lalaiuisiatatn'sje/ataielere'e(oicia 15 
$1,256 92 


PERMANENT FUND FOR THE YEAR 1906. 


By members’ fee a8 reported fOr 1905 ..... 1. eee cece eee ee eee e eee e eee eeeeee -.-.-$1,560 00 
Fees received in 1906: 

Liev NLC Mere 9 WMA C= cyaravsyefete c crateielat eye) efateleye. ele’a/e finistyie'ain olalalsin\el shel eleis/aielel ets $10 00 

PAVE Chery GrMML tase ye wie) ofalcfata wie) efasetmiaie’afolelalalsietelelalainivinl=isiolsinte'sisintelaratoletave 10 00 

PMNUSEN LOL ae caemer(oivinisiot olseiais elo(claielels/s\a/arvinia)«(Aelsyelelsie\eleis’alalolele\ars 10 00 

ACW MGAALERLED rarcis cect clociels civic co stsinislellale deliacteleie Muialdicle sigtels.clalale 10 00 

UT TUNING Loge oye saicresatelciee el ele’ ot clelaieieletese alete tela bare]siars's-ania\aial sings) sie\sholeis (aye 10 00 

Hie ELEUECUY, ctafaieis'etels e/a oi ste alovelcls/a/aveleisfa tle/a eia'el-eie.cieleielestole\eia\siele siecle sieves 10 00 

Oy, IO (Ore vollsvorbhe (none agone agoDCOCn OOOO apc ODD AGe ao An ce ndoAarcctue 10 00 

COTA DEDISOD noc ters cs viele aidinta'ainlcaleislcleiele visiale's\e[e\aielaie(sivin'e weiss i=/0 sie 10 00 

——___ $1,640 00 

Permanent fund invested as follows: 
Four shares stock First National Bank of Farmington............ $400 00 
Deposit in Augusta Saving Bank.........csececeseeereeereeecscerees 550 00 
Deposit in Augusta Trust Co., and Winthrop Branch.............. 560 00 
Due permanent fund life fee for 1905.......... cee ee ee ence eee e ee eeee 50 00 


Due permanent fund life fee for 1906 .. ....- eee eee nee eee renee eee eeee 80 00 


$1,640 00 
Respectfully submitted, 


ELLIS L. LINCOLN, Treasurer. 


BUSINESS TRANSACTIONS. 


MEETINGS OF EXECUTIVE COMMITTEE. 


AucusTA, January 19, 1906. 


Voted, To hold an Orchard Meeting—time and location 
referred to Secretary. 

Voted, To refer location of Annual Meeting to Mr. Gilbert, 
to be reported at next meeting. 

Voted, To hold Annual Meeting the week of November 11th. 

Voted, To instruct the Secretary to have 1500 copies of 
Schedule of Premiums printed previous to the proposed Orchard 
Meeting. 

Voted, That the Secretary and Treasurer be authorized to 
withdraw one thousand dollars from deposits now on interest 
for investment, and that they be instructed to invest the same 
in such interest-bearing securities as may meet the approval of 
the Executive Committee. 

Revised the Schedule of Premiums for 1906. 


. AvuBURN, July 7, 1906. 
Secretary presented invitations for the Annual Meeting: one 
from citizens of Harrison by S. H. Dawes; a verbal invitation 
from parties in Waterville; a written invitation from Winthrop 
Grange to hold the meeting in Winthrop; a verbal invitation 
from C. L. Jones to hold the Annual Meeting in Corinna. 
Voted, To hold the Annual meeting in Harrison. 


Voted, To hold the Field Meeting with the University of 

Maine. 
Aucusta, December 27, 1906. 

At this meeting the Treasurer presented his report for the 
year, and the same was audited and approved. 

The Executive Committee made up their report of the year’ 5 
work, together with a statement of the financial condition of 
the Society, which appears in full in this volume. 
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PusLic MEETINGS. 


FIELD MEETING. 


The Field or Summer Meeting of the Society was held on 
the campus of the University of Maine, Orono, August 2ist. 

After looking over the grounds and partaking of a basket 
picnic on the campus, the party assembled in the chapel, where 
there were informal talks by several speakers, a summary of 
which appears elsewhere in this volume. Among other objects 
of interest to visitors were several spraying outfits. 

Although no formal expression of thanks was made, each 
and all were delighted with the cordial reception and the oppor- 
tunity afforded for the study and investigation of the work 
being done in the way of horticulture. 


ANNUAL MEETING. 


The Annual Meeting and exhibition of fruits and flowers 
were held in the new and commedious hall of Lakeside Grange, 
Harrison, November 13, 14 and 15. 

The 13th was devoted to the arranging of the exhibition. 
The programme for the 14th and 15th was as follows: 


WEDNESDAY, OPENING SESSION AT I1 A. M.—Address of 
Welcome, Alphonzo Moulton, Harrison; Response, Charles E. 
Wheeler, Chesterville; President’s Annual Address, Hon Z. A. 
Gilbert, North Greene; Appointment of Committees. 


WEDNESDAY AFTERNOON—Greetings from other "Societies. 
How can the Meetings and Exhibits of the Society be made of 
the greatest educational value? Discussion opened by Edward 
L. White, Bowdoinham; continued by John W. True, New 
Gloucester, Chas. S. Pope, Manchester, and others. A Horti- 
ultural Use for Abandoned Lands, Prof. W. M. Munson, Orono, 


WEDNESDAY EVENING—A grand banquet was served by Lake- 
side Grange at 7 o'clock in Grange Hall. 


TuurspAy—Annual Meeting: Report of Treasurer, E. L. 
Lincoln, Wayne; Report of Secretary, D. H. Knowlton, Farm- 
ington; Report of Executive Committee. 
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Report of Committee on the following Resolve passed at the 
last Annual Meeting, Dr. Geo. M. Twitchell, Auburn, Com- 
mittee: 

That this Society, recognizing the substantial growth of our fruit 
industry and realizing the necessity for a more critical grading of the 
stock, for the protection of the grower, declares in favor of national 
legislation looking to a Fruit Marks Act, and authorizes the appoint- 
ment of a committee whose duty it shall be to correspond with the offi- 
cers of the Fruit Growers’ Associations in the several states, and if a 
general sentiment is found favoring such action to arrange a conference 
for the purpose of outlining national legislation, said committee to be 
authorized to expend a sum not to exceed fifty dollars for postage and 
necessary printing and expenses, a full report to be made at the next 
annual session of this Society. 


Report of Committee on Fruit Packages. The following vote 
was passed at the last annual meeting of this Society, E. L. 
Lincoln, L. H. Blossom, Chas. S Pope, Committee: 

To refer back to the same committee the question of the size of pack- 
age to be adopted, and further that this committee be instructed to, if 
possible, agree with representatives of other New England and New 


York Associations as to the size of box to be adopted by all societies, 
and report at the next meeting. 


THuRSDAY AFTERNOON—Our Round Table. Best and most 
profitable apples for Piscataquis County, Will E. Leland, East 
Sangerville; A Massachusetts Man on a Maine Farm, W. O. 
Breed, Harrison; How to Pack the Apple, F. B. Perley, Cross 
Hill; Why not Grow More and Better Fruit in Maine? William 
Craig, Auburn; What a Tree Told Me, Dr. Geo. M. Twitchell, 
Auburn; The Brown-tail’s Parasites, Prof. E. F. Hitchings, 
Waterville; The Cold Storage Problem, Prof. Maxwell J. Dor- 
sey, Orono. 

Address, Recent Pointers for the Apple Grower, Prof. Alfred 
G. Gulley, Storrs, Conn. 


TuurspAY Eventnc—Ladies’ Night. Music; My Nature 
Studies, Miss Bernice Watson, Gardiner ; How to Grow Dahlias 
in Maine, Miss Bessie M. Rupert, Portland; Home Industries 
for the Farmer’s Daughter, Mrs. V. P. DeCoster, Buckfield; 
Music. 
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BUSINESS TRANSACTED. 


At the opening session, Charles E. Wheeler, John W. True 
and F. H. Morse were chosen a Committee on the President’s 
Address. 

This committee having attended to the duty assigned them, 
offered the following report, which was accepted: 

“First, we would recommend, in view of the increased fruit 
industry and the demand for extra work along the lines of 
horticulture, that the Executive Committee use such means as 
in their judgment they deem best to secure an increased appro- 
priation for our Society from the State. 

“Second, in view of the increased allotment of funds from 
the general government to our Experiment Station, we would 
demand increased work along the lines of horticulture. 


“Third, that we feel it due our Society that a written report 
be presented at each annual meeting by our member of the 
Experiment Station Council. 

“Fourth, that we urge our Executive Committee to use such 
measures as they deem best to secure aid and legislatidn regard- 
ing the insect pests of our State. 


Fifth, that our Society endorse all that our President has 
said in commendation of our State Commissioner of Agriculture 
in his fight against the brown-tail moth and other injurious 
pests. 

“All of which is respectfully submitted.” 


S. G. Shurtleff, Chas. S. Pope and Edward L. White were 
appointed a Committee on Resolutions. Having attended to 
the duty assigned them, at a later session they offered the fol- 
lowing resolutions, which were accepted: 

“Resolved, ‘That the Maine Pomological Society desire to 
extend their thanks to Lakeside Grange for the use of their 
hall during this session of their Annual Meeting; and to the 
citizens of Harrison for their uniform courtesy to the members 
of this Society. 


“Resolved, That we wish to express our thanks in particular 
to the Committee of Arrangements and to the Banquet Com- 
mittee, also to the proprietor of the Elms Hotel, for their untir- 
ing efforts to make our stay at this place exceedingly pleasant. 
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“Resolved, That this Society hereby extends its thanks also 
to the Maine Central, Portland & Rumford Falls and the 
Bridgton & Saco Railroads for reduced rates.” 

The judges at the Annual Meeting were as follows: Prof. 
Samuel T. Maynard, on collections; S. G. Shurtleff, on single 
plates of fruit; Mr. and Mrs. John W. True, on canned fruits, 
etc. 


Following the report presented by Dr. Geo. M. Twitchell 
relating to national legislation to secure uniform sorting, grad- 
ing and packing of our fruit, it was 


“Resolved, That this Society recognizing the impertane of 
the proposed measures looking to legislation which will insure 
more uniform sorting, grading and packing of our fruit crops, 
and the work of the special committee appointed last year, 
hereby declares in favor of continuing said committee another 
year, in the hope that national legislation may be made certain.” 

The report of the Committee on Fruit Packages, made by 
E. L. Lincoln, chairman, was followed by discussion and it was 

Voted, That the box matter be laid on the table. 


ANNUAL BUSINESS MEETING. 
The Treasurer, Secretary and Executive Committee presented 
informal reports and they were accepted. 


After the appointment of C. A. Arnold, E. L. White and 
W. O Breed, a committee to distribute, collect and count ballots, 
the following officers were elected for 1907: 

President—Z. A. Gilbert, North Greene. 

Vice Presidents—D. P. True, Leeds Center; Edward L. 
White, Bowdoinham. 

Secretary—D. H. Knowlton, Farmington. 

Treasurer—E. L. Lincoln, Wayne. 

Member of Executive Committee for three years—Charles 
E. Wheeler, Chesterville. 

Voted, That the auditing of the accounts be left to the Execu- 
tive Committee. 


Trustees—Androscoggin county, A. C. Day, Turner Center; 
Aroostook county, Edward Tarr, Mapleton; Cumberland 
county, John W. True, New Gloucester; Franklin county, E. 
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E. Hardy, Farmington; Hancock county, Chas. G. Atkins, 
Bucksport; Kennebec county, E. R. Mayo, Hallowell » Knox 
county, Alonzo Butler, Union; Lincoln county, H. J. A. Sim- 
mons, Waldoboro; Oxford county, F. H. Morse, Waterford; 
Penobscot county, W. M. Munson, Orono; Piscataquis county, 
C. C. Dunham, Foxcroft; Sagadahoc county, ; Somerset 
county, Frank E Nowell, Fairfield ; Waldo county, Fred Atwood, 
Winterport; Washington county, D. W. Campbell, Cherryfield ; 
York county, J. Merrill Lord, Kezar Falls. 


Member of Experiment Station Council—Charles S. Pope, 
Manchester. 


Voted, That a committee be appointed to co-operate with 
other committees appointed by the Dairymen’s and other kin- 
dred associations, to appear before the Legislature to urge upon 
them an appropriation of money to purchase a farm for the 
use of the Experiment Station in carrying on further experi- 
mental work in connection with the fruit industry. 

Voted, That this matter be placed in the hands of the Execu- 
tive Committee to present to the Legislature. 

At the closing session Mr. W. O. Breed in behalf of the 
people of Harrison expressed the deep pleasure they had enjoyed 
by this visit of the Pomological Society to their town, and he 
wished to thank the Society for coming. 
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PAPERS, ADDRESSES: AND DISCUSSIONS OFFERED 
AT VARIOUS MEETINGS"OF THE SOCIETS2 


ADDRESS OF WELCOME. 


By AtrpHonso Moutton of Harrison, Master of Lakeside 
Grange. 


In a larger and more pretentious town than Harrison the 
chances are that a Board of Trade would be the organization 
that would take the lead in extending a welcome to you, and 
the one selected for the task would doubtless be a man of note 
instead of a humble farmer like myself, whose proudest position 
is that of Master of our local Grange. In Lakeside Grange we 
have an organization which we think is even better than a 
Board of Trade. To be sure it represents those whom some 
have been pleased to designate as the “lower and laboring 
classes,” but we well know that these classes are the ones who 
make the foundation for the whole structure, and that you are 
proud to number yourselves among them. 

In this Grange we have an organization whose principal 
object is the elevation of the whole community, and especially 
of the agricultural portion of it. It is ever on the alert for 
what will benefit this part of our inhabitants, and through them, 
all of the residents in this vicinity. It was largely through the 
efforts of this Grange that this meeting was secured for Har- 
rison, and it was wholly by its work that this elegant and com- 
modious place of meeting was erected, an enterprise which 
few believed that we were capable of carrying to successful 
completion, and which has provided this village with a building 
which supplies a long-felt want, and of which it is justly proud. 

It is meet and proper that this organization, the leading one 
in point of numbers and influence, and representing, as it does, 
the agricultural portion of the community, should be the one 
to welcome you to the hospitalities of the good town of Har- 
rison, and I am not unmindful of the honor that was conferred 
upon me when I was selected as the one to give voice to that 
welcome. 

Harrison, though it cannot claim to be a large town, is by 
no means the backwoods, out-of-the-way, and insignificant place 
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that some seem to suppose it to be. Though small in size, and 
with a population of less than 1000, its farms are numerous and 
productive, its farmers are prosperous, and in fruit-growing it 
is one of the leading towns of the county, having within its 
borders two of the most noted and productive fruit farms of the 
State, and several others whose average product goes up into 
the hundreds of barrels. It has several manufactories, which, 
though making no great pretense, are doing a more flourishing 
business than some other more pretentious concerns, and I trust 
that you will take occasion to look them over before your stay 
is completed. I assure you that you will find that visitors from 
outside are welcome, and that the proprietors will be ready to 
show you what they are doing. 

You have doubtless discovered that Harrison is not a very 
difficult town to reach, and, if you could have made your visit 
in midsummer, you would have found our transportation still 
better. We are at the terminus of a railroad, which, though it 
is at present of the narrow gauge pattern, is in the hands of an 
enterprising corporation, which gives us three trains per day 
each way during nearly the whole of the year, and sees to it 
that the officials are always gentlemanly and obliging. We are 
also at the terminus of the famous “Sebago Lake Route,” one 
of the most beautiful and attractive waterways in the whole 
country, a portion of the route being the celebrated Songo 
River, of which the poet Longfellow wrote: 


“Walled with woods or sandy shelf, 
Ever doubling on itself, 
Flows the stream so still and slow 
That it hardly seems to flow. 


Never errant knight of old, 

Lost in woodland or on wold, 
Such a winding path pursued 
Through the sylvan solitude.” 


It is a route over which thousands of delighted passengers 
travel each year. 

Lakeside Grange represents the larger part of Harrison and 
the contiguous territory in Bridgton, and we are somewhat 
proud of our place of residence. Harrison and North Bridgton 
are two villages but a little more than a mile apart, each served 
in the same way, and with interests that are very nearly iden- 
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tical. From Harrison run four R. F. D. mail routes, covering 
the whole of this town, and quite a portion of the adjoining 
ones, and bringing daily to our doors the mails which we for- 
merly thought ourselves fortunate to get once or twice per 
week by driving several miles after them. The telephone has 
been extended into nearly all of the surrounding territory, not 
only placing us in immediate contact with the inhabitants of 
this and neighboring towns, but making communicaticn with 
people in distant places quick and easy. Truly we are so situ- 
ated that we feel quite well satisfied, and not inclined to 
exchange places with those who may think that they are in a 
better town than this; but still we are not entirely content, and 
wish for two things more: Those are the widening out of our 
narrow-gauge railroad, and the introduction of the trolley car 
into our midst. When these shall come, as we expect they will 
in the not far distant future, we see no reason why there should 
be any more desirable place of residence in the whole State. 

We are not unmindful of the honor which your Society has 
bestowed upon us in selecting this place for your Annual Meet- 
ing and Exhibition, and we are most certainly proud of having 
you with us, and of having your beautiful and extensive exhibi- 
tion spread in the hall beneath us. We are well aware that your 
Society has been of immense benefit to the fruit growers of 
this State; that through its efforts they have been incited to 
new and increased exertions, that many improved varieties have 
been introduced, and that better and more productive methods 
of cultivation have been brought to light. Fruit growing is 
such an important industry in this State that whatever benefits 
those engaged in it, must benefit the whole State. 

It seems impossible for such an exhibition as you have here, 
to be given, and for such meetings as you have arranged for, 
to be holden, without being of great benefit to those who attend ; 
therefore we feel that they will be of great profit to us if we 
take the advantage of them that we should. You have done 
your full duty in the matter, and it lies with us to avail ourselves 
of the feast of good things which you have provided. 

Members of the Pomological Society: In behalf of Lakeside 
Grange, and of the citizens of this and adjoining towus, I extend 
to you a cordial and sincere welcome. We know that you will 
benefit us, and we hope and trust that your exhibition may be so 
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successful, and that the attendance and interest at the meetings 
which you are to hold may be so satisfactory, that you will have 
no reason to regret that you decided to make our little town your 
place of meeting in 1906. You who have come within the gates 
of the Grange are well aware that one of its leading mottoes is: 
“Whatever we do, let us strive to do well.” I think that I am 
safe in saying that this is a principle that our town usually 
follows, and I trust that in our treatment of you, pomologists of 
Maine, we may be able to demonstrate the truth of this state- 
ment. 


RESPONSE TO ADDRESS OF WELCOME. 


By CHaArLEs FE. WHEELER, of Chesterville. 


In behalf of the officers and members of the Maine State 
Pomological Society, it gives me great pleasure to accept this 
cordial welcome. This grand organization of which you are a 
part is ever in the front ranks, for the up-building of society. 
No organization in this State has done more to take the home 
life upon the farm from out the ruts of drudgery. Meeting 
as you do each week or fortnight in your subordinate homes, 
there to discuss every phase of farm and home life, you not 
only create within each brother or sister, a desire to be more of 
a man or woman, but it extends to those of a younger age, and 
they come upon the stage of life better fitted to make the man 
or woman of the twentieth century ideal. 

We convene here on this occasion to hold our 33d annual 
session. 

The years of the past stand as a matter of history and, step 
by step, year by year, we have been gathering up the results of 
actual work along the lines of Pomology and a truer citizenship. 
Sifting out and separating from that experience which may to 
the fruit grower be either failure or success. 

If this society had no object to attain but the word success 
measured from a financial standpoint, I fear it would fall far 
short of the intent of its founders, so, day by day, we go on 
hand in hand with you working for that success. 

This society for all these years of work has had an object 
ever in view and that is, to point out and lead each and every 
fruit grower of this good State of ours to surer success. 
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This most cordial welcome given to us by your worthy 
master is reflected from each and every face, the hearty shake 
of the hand, the personal welcome, causes us to feel honored as 
your guests. The renewal of friendships and the formation 
of new ones will, we all know mark this “mile stone” of our 
society as one long to be remembered. 


ANNUAL ADDRESS. 


By Hon. Z. A. GrLBert, North Greene, President of Maine State 
Pomological Society. 


The Maine State Pomological Society was formally and 
legally organized the 27th day of March, 1873, under an Act 
of Incorporation passed by the Legislature then just adjourned, 
Influential members of the State Board of Agriculture, prior to 
this, had discussed the propriety of organizing such a society. 
At a meeting of the Board, held at Skowhegan in October, 1872, 
previous notice having been given, the subject was taken up for 
consideration, but the records of that meeting show that, “owing 
to a small attendance, it was thought best, after discussion, to 
leave the subject in the hands of a committee,” and Messrs. Z. 
A. Gilbert of Greene, J. A. Varney of Vassalboro and A. L. 
Simpson of Bangor were made that committee. 

Prior to the next meeting of the Board of Agriculture, that 
committee issued an address to the fruit growers of Maine, invit- 
ing them to meet in convention with the Board at a session to 
be held at Winthrop, January 14-17, 1873. In accordance with 
the call there were a large number of fruit growers present, 
representing all parts of the State. After due consideration it 
was unanimously voted: “That it is expedient to establish such 
a Society.” Ai committee was therefore appointed to report a 
plan of organization and nominate a list of temporary officers. 

Another committee was appointed to procure an Act of Incor- 
poration from the Legislature then in session. 

In accordance with these preliminaries, the corpcrators of 
the Society met at Augusta on the date before named and 
launched this Society into its field of usefulness. 

The first officers of the Society were: President, Z. A. Gilbert, 
Greene; Vice-Presidents, Geo. W. Woodman, Portland, and 
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A. L. Simpson, Bangor; Secretary, Geo. B. Sawyer, Wiscasset, 
and Treasurer, Chas. S. Pope, Manchester. 

The act of incorporation gave us the sum of $500 annually, 
but stipulated that a sum not less than that paid by the State 
should be paid out in premiums. Thus the officers were at once 
up against the problem of carrying on the work placed in their 
hands and at the same time paying out all guaranteed funds in 
premiums. At the first exhibition held at Bangor the records 
show that $516 was awarded in prizes and was paid in full. 
Later on, however, the State aid was increased to $1000 annu- 
ally, where it still remains. This enables us, by exercising strict 
economy, to carry on the work of the Society in the manner all 
members are familiar with at the present time. 

I have been led to this bit of reminiscence by looking over 
the names of those noble men, interested in fruit growing, who 
associated in the early work of this Society. In that list there 
are but three left to participate in their chosen work at the pres- 
ent time. Were this the place, and now the time, it would be a 
pleasure to recall the lasting aid given to the cause we here rep- 
resent by those intelligent, broad-minded and unselfish men. 
Verily the young men of today have a responsibility resting 
upon their shoulders if they fill the vacancies left by those who 
have dropped out of our ranks in the passing years. 

Fruit production as a business at the time of the organization 
of this Society had reached comparatively little commercial 
importance. The shipment of apples to foreign countries had 
but barely commenced. Our Maine apples were dependent on 
the local markets and the Boston demand. From the limited 
production at that time, but thirty-three years ago, to the million 
and a half barrels of market apples in a single season is an 
increase creditable to the State. Just how much of this increase 
may rightfully be credited to the influence of this Society cannot 
be stated, nor, as connected with our present work, does it in 
any sense matter. This Society, according to the light in its 
possession, has held steadfastly to its mission, at all times put- 
ting forth its efforts in aid of the industry in its charge to the 
full extent of the means within its reach. That its course has 
met the approval of those for whose interests it has labored we 
have abundant evidence in the cordial support we have been and 
still are receiving, and I trust that the interest manifested in 
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the exhibition drawn out at this time, and in the exercises of 
this convention, will be a confirmation of a continuance of the 
.same good will. 

The pomology of the State has had a valuable ally in the 
Experiment Station connected with the University of Maine at 
Orono. Early in its work the Station recognized the importance 
to the State of our fruit industry, and at once entered upon 
experimental work in its behalf. This has been continued, 
according to the means apportioned to its use for the purpose, 
as the bulletins of the Station have shown, up to the present 
time. It would have been of interest to have shown the money 
outlay made from year to year by the Station, and also by the 
University in its support of the chair of Horticulture, but I was 
informed by the officers in charge that the complication of 
expenditures was such as to render their separation into distinct 
classes impracticable. That greatly enlarged work along horti- 
cultural lines in our State is needed every one familiar with 
present conditions is well aware. It is known that by a recent 
act of Congress the Government aid in support of the Experi- 
ment Stations was substantially increased. In view of enlarged 
working funds fruit growers would seem to be justified in look- 
ing for increased work in behalf of the fruit industry. 

That the growing of fruit, especially of apples, is found 
eminently profitable there is abundant evidence among our suc- 
cessful growers. Our Society for some years has been urging 
more attention to the culture and the care of orchards that 
increased profits might be realized. That this teaching has 
met a widespread response among growers of fruit the large 
increase in the number of orchards under cultivation and the 
increased bounty of the bearing trees in all parts of the State 
give encouraging testimony that the efforts of the Society are 
meeting an encouraging response. In this direction, however, a 
serious obstacle stands in the way. Very few of our Maine 
apple producers make their orchards a leading feature of their 
farm operations. The orchard is a sort of side attachment to 
the general farming. In far too many cases, if not a general 
rule, the orchard gets only the time, attention and care that 
happens to be left after the general farming has been attended 
to. So it is that the orchard is so generally neglected and its 
possibilities so rarely realized. When our fruit growers make 


STATE POMOLOGICAL SOCIETY. 1, 338 


the orchard the leading feature of the farm, and give first 
attention to what the teaching of this Society and their own 
experience and observation have shown them is necessary to an 
abundant and reliable fruitage, then will they begin to reatize 
the full measure of the profits of an orchard. That progress is 
surely being made along these lines may be accepted in evidence 
that the faithful labors of the members of this Society, freely 
rendered, have met with their merited reward, and should be 
taken as an encouragement to continued effort. 

The brown-tail moth and the gypsy moth situation is not 
very different from what it was a year ago. It was my priv- 
ilege to accompany Dr. Howard, Entomologist of the Depart- 
ment of Agriculture, Washington, and Dr. Kirkland, in charge 
of the gypsy moth appropriation in Massachusetts, on the 
occasion of their visit to this State inquiring into the situation 
here. Strong suspicion was felt by these authorities that the 
gypsy moth may have been transported into our State along the 
line of travel from Massachusetts and New Hampshire, and it 
was stated by Dr. Howard that experts would be furnished to 
make a thorough search, after the leaves of the trees had fallen, 
along the line of probable approach. Ai rumor has been abroad 
that this damaging moth had made a lodgment on our side of 
the State line. The State Entomologist will give our meeting 
information in regard to impending dangers from these insect 
enemies during the course of our proceedings. Without ques- 
tion it is the sentiment of every fruit grower among us that the 
aid of the State should be continued in staying the progress of 
these insect enemies, and that action should be taken at this 
meeting providing for the further aid of this Society in bringing 
this important matter before the forthcoming Legislature. 

Before leaving this matter I wish in behalf of this Saciety 
to commend the prompt and efficient action of our State Com- 
missioner of Agriculture in the invasion of the brown-tail moth 
so suddenly thrust upon us, and with him the several individuals 
and municipalities that have so promptly tendered their aid in 
defense against its damaging progress in our State. Your Pres- 
ident has strong faith that our important fruit-growing industry 
is not destined to be seriously decimated by an insignificant 
insect, but that intelligent action will sooner or later discover a 
way through which its damaging presence can be overcome. 
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Meanwhile we must be active and spare no expense in disputing 
its advances till other aid shall come to the assistance of the 
situation. ; 

Secretary D. H. KNowiron: There are one or two matters 
to which I would like to call your attention at this time because 
there may not be so favorable an opportunity to do it later, and I 
do it with the hope that those of you who are present may bear 
the fact in mind and extend the notice so far as it may seem of 
interest and importance to you. 

The first which I have on my memorandum here, without any 
reference to importance, is a box of apples below on exhibition 
which we procured from New York for the purpose of showing, 
first the quality, and second the style of packing, of fruit of 
which we hear so much at the present time. We know also that 
the noise they are making about it is particularly significant to 
us. I want to read you a few lines from the gentleman to whom 
we are indebted for that box of apples, Mr. Collingwood of the 
Rural New Yorker. These apples are from the Hood River 
Valley, Oregon. They are medium grade fruit and cost $3.25. 
Aside from the style of packing, what they sell for is a matter of 
importance to us. I will guarantee that those apples are not so 
good in quality as lots of apples on the tables below that were 
grown right here in the town of Harrison, but I want you all to 
examine them and see what style in packing means. This letter 
says, “I thought it might be better to get them than extra fancy 
which are selling for $3.75.” These that we have, represent, as 
he expresses it “the rank and file of the crop” of the Hood River 
Valley. 

I want to call your attention also to this collection of insects 
over here on the table, made by Miss Bernice Watson, of the 
Gardiner High Shool, who is here to offer any words of interest 
which she may regarding these insects. I was delighted this 
morning to see so many of the school children present, and I 
hope if there are any in town who have not had the opportunity 
of seeing them that they may come out. 

I wish to call your attention also to a little package, I don’t | 
know what to call it, which a gentleman brought in to me from 
the town of New Vineyard—Dr. E. P. Turner. He has a large 
orchard which has been recently set in the town of New Vine- 
yard on the home farm which he owns there. Well, last winter 
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and previous to last winter, his orchards have suffered a good 
- deal of injury from the work of mice and he has been scratching 
his head, and raising cats and everything else to find ways and 
means of holding those mice in check. Well, as one result of 
that he brought into my office not a great while ago a little box— 
turned wooden box—which he worked up as being suitable for 
the purpose, in which he has very neatly packed a preparation of 
Paris green and Indian meal. There is a hole in the bottom of 
the box, very neatly covered with a little coating of mutton tal- 
low. Now he says that the mice can’t resist the temptation te 
eat mutton tallow if it is round where they can get at it. More 
than that, he says the odor of it is such that it will attract them 
to it from some distance. He says that a mouse hasn't got to 
do but very little work on that in order to get a full dose of the 
poison. It will be on exhibition so that you can see it and ex- 
amine it and Dr. Turner himself will be here to answer any 
questions you may wish to ask him concerning it. 


GREETINGS FROM OTHER SOCIETIES. 


Pror. Maynarp of Northboro, Secretary of the Massachus- 
etts Fruit Growers’ Association :— 

It gives me great pleasure to bring greetings from the Mas- 
sachusetts Fruit Growers’ Association. Massachusetts is es- 
pecially favored in having a large number of horticultural soci- 
eties. We have perhaps the most wealthy horticultural society 
in the country, the Massachusetts State Horticultural Society, 
and also another society very prominent and wealthy, the Wor- 
cester County Horticultural Society. 

The Massachusetts Fruit Growers’ Association was organized 
some fifteen years ago by the working horticulturists. We have 
no home—we move about wherever we are invited—but we have 
an annual meeting at Worcester, the second Wednesday and 
Tuesday of March, to which we should be glad to welcome any 
members of the Maine Pomological Society or any friends of the 
interests of horticulture. 

Our interests in Massachusetts probably are not unlike those 
in Maine. The condition of fruit growing today is very unsat- 
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isfactory, especially the growth of the apple, on account of the 
large number of insects and the difficulty in obtaining markets— 
of selling our products. Yet I think that difficulty would be 
overcome very largely if we could grow better fruit. I think 
that is the one pomt which we must work for. Good fruit al- 
ways sells at good prices, and the more good fruit put upon the 
market the greater will be the demand, the larger the consump- 
tion. 

Our difficulties are largely from insect pests. We can control 
the fungous pests, the blight, the scab, but the insect pests we are 
not able to control except at a great expense. With the older 
insects you are familiar, and the problem with you is probably 
the same as with us, how to get rid of the codling moth, the 
apple maggot, the caterpillars that feed upon the foliage. And 
we have now the gipsy moth and the brown-tail, and also the 
San Jose scale which is becoming a great pest, and with each 
individual it becomes the question of reducing the number and 
preventing the newer ones doing injury. The first brown-tail 
that you find should be destroyed. The individual should do 
what he can. The State should do as much as possible. I do 
not believe in treating the individual grower as a criminal be- 
cause the San Jose scale, because the gipsy moth or the brown- 
tail, happens to be located on his property, but he should do 
what is possible, what is reasonable. The State should do the 
rest. And that is what is being done in Massachusetts. If you 
find the San Jose scale upon one tree, either prepare to destroy 
it—as can be done—or destroy the tree. That is the safest 
thing. 

Prof. MaAxwetr J. Dorsry: It is a pleasure indeed for me 
to be with you today and extend you greetings from the Univers- 
ity of Maine. 

I don’t know of anything better than for men engaged in 
horticulture to get together and compare varieties, compare 
ideas, rub up against each other and compete in just such a meet- 
ing as this. I only wish that every man in the State interested 
in growing fruit could have the advantage that is before us 
here today of seeing these varieties, seeing this exhibit, and get- 
ting what we are geting out of it. 

In this work the University and the Experiment Station wish 
to join hands. The Experiment Station can probably reach 
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your problems better than the University. It is the aim of the 
University to reach your problems through the boys and girls in 
this State, and it is a pleasure to me to meet with you here today 
and meet some men who have friends or perhaps sons in the 
University. I wish there were more of them. I think the Uni- 
versity of Maine ought to hold the same position in relation to 
the farmers of this State that the University of Illinois or lowa 
or Ohio or Michigan or some of those other universities do to 
the people of those states. And if you will help us out I think 
we can make the University hold this same relation. 

Mr.CHarites E. WHEELER: Last winter I went to Hartford, 
Connecticut, on a trip and it proved to be at the time of the last 
annual meeting of the Connecticut Pomological Society; and 1 
can assure you I appreciated the privilege of attending that meet- 
ing. I appreciated also the things that I saw there, and I tried 
to bring home with me some things that might be of help to me, 
and it may be I will make some suggestions to you from things 
that I gathered up there during those few days. 

In the first place, when I went there to that meeting, I found 
that it was a large hall like the City Hall of Portland. By ten 
o'clock the first forenoon, the main body of that house was pack- 
ed and almost every individual had on one of these badges of 
membership—six or seven hundred of them— and they had paid 
their dollar. Wouldn’t that be a help to us? I think it would. 

Of course the display of fruit was far different than we find 
here at our meeting—they hold their exhibition in the fall—al- 
though there was a good exhibit in the hall below. And with 
that was one of the points that I wish to make here today. There 
was an exhibition of all the tools, or many of the tools that an 
orchardist would use in his business. It was a good display. 
There was a chance to go and see the working of those machines, 
as well as you could on floor space, and I know that orders were 
given and matters were talked over. Wouldn't it be an advan- 
tage to us to see some spraying apparatus in some hall, or other 
implements that we need? Well, there were basket manufactur- 
ers and others there, the tree-grower was there—the nursery- 
man, with full display of trees, and lots of other things that 
would come naturally with those things. 

Now it seems to me that it would be well for our officers in 
years to come to provide for these things, to invite manufactur- 
ers to exhibit, that we might see those things. 
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Prof. ALFRED G. GULLEY: I belong to the Connecticut State 
Pomological Society. That is a wide awake society. I am, 
however, a representative of a Connecticut State Agricultural 
College which is located at Storrs. I have a little state over 
there that is doing something now in horticulture, or more strict- 
ly one branch of it, pomology, which is now covered quite ably. 
But it has wholly come up in the last twelve or fourteen years, 
wholly because some men there wanted to do something. Now 
we have got a State Horticultural Society that is forty years 
old, more or less, twice that for anything I know—and they 
have not done a thing in twenty years practically. They make 
a little show every year, a few of the members take all the prizes, 
and that is all there is of it. We have a good deal better work- 
ing society in pomology which I think has been doing some good 
for the last ten or twelve years—at least it has changed our 
products in two or three lines from practically nothing up to a 
pretty large amount. We are interested in one or two lines you 
don’t touch. The peach growing is a pretty big thing. It rep- 
resents a pile of money this year to some of the growers there. 
It represented a good deal last year. Over five millions of trees 
were planted this last spring in peaches alone. So that we are 
doing something in that. It is uncertain even in Connecticut, 
from our climate—that is the worst of it. 

We hold a regular annual meeting in February. We hold an 
annual exhibition in September, about the 25th. This is always 
held now in connection with one of the local fairs—whichever 
fair wants us the worst, will pay the most—we go. That is all 
the way we locate it—with the understanding they will give us 
all the privileges we ask for, and they do now, and mighty glad 
to have us come. Our little show this last fall covered about 
twelve hundred plates ; we have had up to sixteen hundred. We 
do have an annual show at our annual meeting of one, two or 
three hundred plates as the case may be, and somewhat of ma- 
chinery, of which Mr. Wheeler spoke. That is certainly valu- 
able. I have been working hard five years to get it into our 
meetings as much as possible. It has required a deal of work 
to get the blamed manufacturers to bring it. It is a little too far 
for them, and they have got all they can attend to at home. 

Mr. Craric, of Auburn: It affords me great pleasure to pre- 
sent to you in the first place greetings from the first, you might 
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say the pioneer fruit growing society in Quebec, that is the local 
society where I was born and brought up—Abbotsford Fruit 
Growers’ Association—of which I have always been a member. 
This little local society was organized when I was in my boy- 
hood, and has always done efficient work up to the present time. 
It was one of the first in getting a grant from the Government 
and holding a little local exhibition and working up the fruit lists 
and getting them in satisfactory condition. At the present time 
its usefulness is about at an end because it has fulfilled the mis- 
sion it was first intended for, that is, to get the fruit lists and 
fruit into shape and to know what we have. Now the general 
feeling is we want to spread out and compete with the outside 
world more. Steps are being taken at the present time to amal- 
gamate all these little local exhibitions in the Province of Quebec 
and to have a provincial exhibition. 

Secondly, I would just bring you greetings from the Quebec 
Pomological Society and Fruit Growing Ass’n. That has been 
in existence some sixteen years and I happen to be a charter 
member. That association is very much like yours here. We 
hold a summer meeting and a winter meeting. It also has done 
very efficient work. It was practically at the bottom of all these 
late innovations in the way of fruit inspection and Fruit Marks 
Act, and other advantages which I consider we have over Maine 
at the present time. And this Association is a little bit dissatis- 
fied now and we are taking steps at the present time to have this 
a Dominion Fruit Growers’ Association, so that all the different 
parts of the Dominion of Canada will meet in a winter meeting 
like this and show their fruit and be able to compare it and to 
know what other people are doing. The work will thus no 
doubt be to the great advantage and benefit of the fruit growers. 
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HOW CAN THE MEETINGS AND EXHIBITS OF 
THE SOCIETY BE MADE OF THE GREATEST 
EDUCATIONAL VALUE? 


Mr. Epwarp L. Wurire of Bowdoinham: Now I don’t like 
to have this question confined to the meetings alone. We only 
meet here for perhaps two or three days and that closes our 
meeting for the year. I think that the question should read 
“How can it be carried into the State to be made of the most 
educational worth. 

Now I have only outlined a few of the questions— one or two 
of them are old questions perhaps—one or two of them are ques- 
tions that would come before the young fruit grower. We have 
very often heard how to set out an orchard. We come here 
once in a while and hear of setting fillers, that is, setting a row 
of what we want to set—perhaps the Sutton or Baldwin, and 
perhaps fillers of Wealthy or such trees as that between and cut 
the Wealthies out. This is a question that has come up in my 
locality a good deal. The question arises, does the orchardist 
cut out those Wealthies when they come into bearing, or does he 
let them stay there and spoil the orchard? This is a question that 
would be of great benefit to me to take back to my people and 
decide for them—that is, to tell them what the opinion of the 
State is in regard to that subject. 

And the conditions of soil for the different varieties. One or 
. two years ago we had a speaker in regard to the altitudes of the 
different varieties. In some sections the Wealthy will grow in 
such a way that they will keep until February or March. Now 
that is a question, perhaps, that should come before the orchard- 
ists in this State, the conditions of the soil for different varieties. 
And then the varieties of fruit, their adaptability to certain 
sections of the State. My folks at home have had occasion to 
visit Aroostook County and to see the Dudley Winter growing 
there. We bring it down here with us and it does not keep 
as long as in Aroostook. So that proves that the Dudley Win- 
ter is an Aroostook apple, adapted to that locality. Now this is 
a question that confronts us a good deal in our section. The 
variety of course, I will acknowledge, is a good deal in the 
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taste of the grower. It is just like poultry, some people like the 
Barred Plymouth Rock, some the White Wyandotte. These 
are questions I think that we should discuss more or less. 

Another point I wish to touch upon more or less is the judg- 
ing of fruit in our local fairs,——county fairs and town fairs. 
We look around in the State and see the different organizations, 
the Dairymen’s Association, the Poultrymen’s Association, and 
the different organizations. A few years ago in our Legislature 
at Augusta they passed a law that the stock in our fairs should 
be judged by a certain standard; and you go into our Poultry 
Associations and they have a standard to go by. In my county, 
Sagadahoc Agricultural and Horticultural Society, they have a 
standard of their own, and one or two of the adjacent towns, they 
have a standard of their own. Now when I go to a fair and 
look at fruit, I like to see fruit from a well pruned tree, and 
fruit with no scab on it, no worm holes in it, get the prize. 
When there is other fruit of equally the same size and perhaps 
equally the same in color, but with one or two wormholes, I 
don’t like to see that get the prize. A short time ago in one of 
our fairs, a line of Wealthies was run up and down where they 
tiered the apples and the passers-by were looking around there 
and two or three happened to stop just as I did, and they looked 
up to the top row, and there was a plate of Alexanders with 
first prize on it. We thought that must be a plate of Alexanders 
with first prize. We took the card off of that first plate and 
found it was marked first prize for the Wealthy—an Alexander 
taking a Wealthy prize! Now if I breed the Holstein cattle and 
I go and compete against the Jersey man for beef, the Jersey 
man don’t stand any show at all for size in beef. If I go to these 
fairs and compete a Wealthy apple against an Alexander apple, 
[ might as well stay at home. I don’t learn anything. And so 
I feel our Pomological Society should in some way mark out a 
standard. 

This forenoon, in reply to the address of welcome, our Bro. 
Wheeler made the point that the Pomological Society was 
endeavoring to make better citizens of our farmers. Now it is 
sometimes the fact that the farmers do not care to market their 
fruit the right way perhaps, and sometimes they don’t care to 
put it in the right package that will demand the most in the 
market, and I think it is the duty of every man, as a citizen of 
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the State, to watch our Legislature work. We have to go to 
them sometimes when we do not like to. If we as horticultural 
societies all over the land could join together and decide upon 
one box, and decide upon the way of packing and things like 
that, why we should not have to go to the Legislatures of the 
different States or to our National Congress. But that is not 
the case now. The farmers do not care to join together that 
way. In Canada—Bro. Craig has just spoken for them—they 
have the Fruit Marks Act. Now I do not believe he thinks 
that the Canadian fruit is better than the Maine fruit. But it 
sells higher in the London markets. So I think it is a duty upon 
every citizen to watch our Legislatures, watch and see what the 
men are doing there, and in some way get in touch with them. 
They are willing to hear from us and many times are willing 
to grant our petitions. Now there is another way of doing this 
thing—if the Pomological Society could in some way come in 
contact with our Granges all over the State, and have them dis- — 
cuss the Pomological subjects, and have them join hands with 
us in the legislative work, I think it would be of great benefit. 
And let the Pomological Society have one point before all the 
citizens,—that a farm with its dairy, and a farm with its poultry, 
and a farm with its swine, is not complete unless we have a 
well-trimmed and a well-cultivated orchard of well coiored fruit 
on it. 

Joun W. True, of New Gloucester: The officers have pre- 
pared annually a premium list and a program, and they have 
used all the intelligence they have, I know, to give us an edu- 
cational exhibit and educational meetings, and for me to suggest 
things for them to give us in addition, it seems to me is, well— 
something that I cannot do; because, as he has said, they had 
when they commenced $500 from the State—the rest has come 
from private individuals. That $500 was to be given in prem- 
iums and all the expenses were to be footed by the individuals. 
Then it was increased to $1000, and since that increase to 
$r1ooo the fruit industry, I am quite sure, has more than doubled 
in this State. Just think of the importance of this fruit industry 
to this State today and compare it with what it was in 1873. 
Why, you can hardly imagine the strides that it has made and 
that it is making every year. Now one of the first things, it 
seems to me, that it is necessary for us to do is to ask for more 
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money from the State to spread this education, to make it more 
educational. Because I feel that our officers have dene all in 
their power with the money at their command to make it what 
it should be. 

Now there are just a few little points that perhaps we might 
change that I have thought of, and one of them is this: We are 
all the time looking for something better. That is what makes 
life worth living. We are hoping to find an apple that is a little 
better than the Baldwin in all respects. Now if we had the 
money it seems to me that we could profitably offer a fairly 
liberal premium for seedlings to be exhibited on a table set apart 
by itself. That is the only way we are ever going to get any- 
thing of that kind. It would not take a great deal of money— 
might divide it into four premiums, perhaps, and the man should 
be obliged, when that premium was awarded, to give a descrip- 
tion of the tree and its history so far as he could, and it should 
_ be made a record. We know that almost every man that has 
an old orchard, had what we call natural fruit, very few grafted 
apples. But when he found one that was particulariy good it 
was scattered through the neighborhood, perhaps, but there it 
ended—many of them ended there. I have an old farm that 
has trees that—well, fifty years ago they were just as large as 
they are now apparently, but they show marks of grafting, 
and that has one of the best cooking apples that we have. But 
it never has been disseminated, so far as I know, beyond that 
one tree. But it seems to me that there would be a line that if 
we had a little more money could be profitably put in practice. 
I had intended to bring in a couple of samples of apples in here 
with me, but I forgot it. We have an experiment station at 
Orono that is for our use, for our benefit. They are able with 
the money that they have to put a man onto one job, we will say, 
and let him spend one, two or three years and work out some- 
thing that will be of benefit to the whole State of Maine. We 
have a member of the Experiment Station Council. It seems te 
me that one of his duties might be to make a report to this meet- 
ing of what they are doing. 

Now there is one other point that takes a little money again, 
and I am not sure but what the officers have looked into that 
this year a little. You come here to one of these meetings, and 
one of the first things that you will see is a man, or a lady, 
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going round with an apple in her hand and wanting to know 
what it is. Now lots of our trees come from New York and 
they don’t come true to name always. They will buy a Baldwin, 
or a McIntosh Red or a Milding, and they will name it Milding, 
we will say, or whatever it is, and the name will not be correct. 
If we could have a man from New York come here to our 
meetings, I think he could help us out wonderfully on a great 
many kinds. Some people have a kind that if they knew what 
it was, and it was a valuable kind, a young tree just coming into 
bearing, they would like to keep it as it is; when if it was an 
apple of no particular consequence it would better be retopped. 
It seems to me there would be a chance of spending money well 
to help out the interest in our meetings. People would bring 
their apples for just that purpose. We have apples brought here 
now for a name but very few of us here know what those New 
York apples are, and lots and lots of people go home without 
having their apples named. 

One other little point—I don’t know whether it would help 
you out or not—but it seems to me it would—yjust a little point 
that the officers can make a rule to cover. It is to furnish plates of 
suitable size for the different apples, and the rule should be 
that they should all be exhibited flat. Have no piling of apples. 
The people that want to look these over don’t care to pick them 
off the top to see what is underneath. And if they are laid flat 
it seems to me that the tables look very much better. It would 
be of more interest to the people that are looking them over and 
iri every way the appearance would be better. 

Mr. CHARLEs S. Pope, of Manchester: There is one little 
point that I wish to speak of. I had the pleasure of accom- 
panying the Farming Special this summer for a few days, and 
it has occurred to me that we might do something along the 
line of exhibiting that they did on that train, in the way first of 
tools,—the smaller tools particularly; then the trees, limbs and 
branches, etc., showing the different diseases, and also showing 
the different insects that are working upon them. That would 
give the people a chance to see how these insects are working 
and call for aid in remedies. Then they went so far as to carry 
the soils which are best suited for orcharding. It might help 
some people who are just beginning in the setting of trees, and 
vou will find that there is something that must be said along 
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this line all the time. I had a letter a few days ago from a 
Portland party saying that men were coming here from New 
York and bringing experts with them to look up land to pur- 
chase for making investments in orcharding in Maine. 

Our rules require that no insect shall be in any of the fruit 
which is exhibited; no wormy fruit can take a premium. This 
is to educate the people that we want to raise perfect apples. 
And in the matter of our speakers, we have aimed to send for 
experts as far as the money of the Society would allow, experts 
for speakers, who will show us where we could make our gains, 
And here is where I would agree with ex-President True, that 
a little more money is what we need, that we may send speakers 
for this Society all over the State. There are those who are all 
the time seeking for assistance, and we would be able in this 
way to send a speaker where he was needed. 

Mr. Atonzo ButLer of Union: I would suggest that, we 
appoint a committee on nomenclature and entertainment, and 
make it the duty of this committee—some one of the members— 
tc be on duty at all times to name fruits presented for name, 
or if this is not possible to send them away where they can be 
named, to New York or Washington; and also to act as a re- 
cruiting committee, to invite people to come into the meetings, 
to bring in their fruit and become members of the Society, and 
have a kind word for them and appreciate their presence. I 
would also suggest that there be no wall tables, but that the 
tables be arranged in a rectangular form, with a space inside for 
this committee, so that the strangers coming in may know where 
the location of this committee is, and that there may be no 
trouble in finding them at any time. 

It seems to me that if five or seven were on this committee 
of nomenclature and entertainment that something could be 
done to increase the interest. 

Secretary KNowLton: I am very glad indeed to hear our 
President call attention to the young men, and to the young 
ladies too. I have tried in what I have had to do with the 
Society, in making up the program, to get in just as many 
young men and young women on the program as possible, and 
it was with special pleasure that I invited the lady who repre- 
sents this exhibition of insects here, a young woman just out 
of the high school, who is delighted to study these things, and 
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I say it with all respect to everything else that we have on the 
program, that the most instructive thing along nature lines, and 
along fruit growing lines, if you please, because the enemies are 
in there and the friends too, is right there in that collection—the 
insects, and what the young lady is telling these boys and girls 
and the older ones in regard to those insects. Now we are not 
doing enough of it—it bears upon me as well as upon others— 
but I trust that the future officers of the Society so far as the 
program is concerned will endeavor to get in more young men 
and more young women in this work. 

And another thing, we are having failures in our fruit 
growing—failure in growing this variety, failure in growing 
another variety, failure perhaps in reaching the right markets 
and the like of that. Now I think these things should be made 
quite a conspicuous feature of our meetings. Let fruit growers 
tell their failures and others will be seen to profit by them. 

We are not making our exhibitions as educational as they 
should be. First of all, it should be borne in mind that here 
in the State of Maine, the exhibition of the Maine State Pomo- 
logical Society, is the type, so far as there is anything of that 
kind, of perfection in the State of Maine along that line, and 
you go round to the different agricultural fairs that are 
held in the State of Maine and they are trying to imitate us. 
Now some of those things it seems to me we are doing 
wrong. They should be improved, and it is up to us to make 
those improvements. But we are not making, at the same 
time, our exhibits as good as they ought to be. It is not the 
fault of the officers particularly, except that circumstances—I 
will call it circumstances—have prevented us from appointing 
some one in charge of these exhibitions along decorative lines 
and perfection lines, if you please, to make the exhibitions bet- 
ter and more attractive. 

I should be glad if we could have an expert come every year, 
pay a man who knows how to make up a good exhibition; then 
let the officers of the Society do something else. It would 
help us wonderfully and it would make our exhibition an 
object of study and a pleasure to every one who comes here. 
We are having it a little better done this year than ever before 
because this year we have Mr. True to assist, and he in a very 
quiet way has been to work down stairs and straightened out 
a lot of things. 
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Sometimes the fruit entered is not properly placed and the 
judge cannot be expected to spend time hunting for the missing 
plates. He says “Well, I will pass on these,” and he makes his 
mark on the judge’s book, and that comes as the verdict of the 
Society. A man who has got a plate of the same kind over 
here in another part of the hall, comes to me and says, “What 
does this mean? Are not these better than those?” “I don’t 
know.’—I am not judging the exhibition. I always swear by 
what the judge does, whatever it is. At the same tirne I know 
in my judgment that the judge, while he has not made any mis- 
take—the verdict of the Society goes out wrong—the man who 
has the overlooked fruit is mad with the Society and says he 
has been treated unjustly, and it is all because this kind of 
work I am speaking of has not been well done. 


WHAT A TREE TOLD ME. 
Dr. GEorcE M. TwiTcHELL, Auburn. 


I like,—yes, I love an apple tree. Somehow, getting out 
among the trees the last two or three years when I have been 
free from other cares and have had the opportunity—I found I 
had not been doing my duty by them. 

I bought an orchard a few years ago and noticed limbs where 
the wood growth had been but one or two inches for the season. 
It seemed to me as I went among them that they whispered to 
me and said “I am hungry.”” So I opened up the soil and began 
to fertilize, applying bone and potash and stable manure. The 
next season I was surprised to see how they responded in 
woody growth and since have yielded good crops of fruit. Two 
years ago, going on the farm where I have been | found the 
same condition, and the trees seemed to me still more stubborn 
in insisting that they wanted something to eat. So I began 
experimenting; on one lot we put 14 lbs. of Fisher formula 
fertilizer per tree, applying it on the outer circle of the branches ; 
on another we put a horse load of strawy horse dressing per 
tree and in another portion I fenced and introduced the hogs. 
That introduction paid, for the hogs opened the earth about the 
trees and fertilized in grand shape. It was a case of friendship 
from the first and the only thing for me to do was to see to it 
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that they did not get too intimate. Don’t overstock if you put 
hogs in your orchard and be sure to glance over the trees 
daily. If any tree is receiving too much attention call the hogs 
away by scattering a little corn in some spot neglected. 

Two years have told the story. That portion of the orchard 
occupied by the hogs has made great growth of. fresh wood, 
given an abundance of rich, deep, strong leaves and best of all 
a large crop of fruit free from the railroad worm and practically 
sc from other insect pests. Those trees where the horse manure 
was spread produced big crops but not free and smooth as 
where the hogs had cleaned up the apples that dropped, while 
those in grass, where the Fisher fertilizer was applied, gave 
only a moderate increase of fruit. Experience has satisfied me 
the quickest and cheapest way to free our orchards from wormy 
apples is by hogs or sheep, quickest because every affected apple 
that drops is eagerly eaten, and cheapest because the devouring 
of this infested fruit, and the fertilizing of the land, sure to fol- 
low, will radically improve the size, yield and quality of the 
fruit. Here the result of companionship may be seen and it was 
a valuable object lesson to me. The trouble is we set our trees 
and then expect them to go alone. For one I love the company 
of an apple tree, to get out in the twilight of summer evenings 
- and talk to them as though they were human, to look them over 
as one would a friend, to watch and see if there’s any injury 
being inflicted or any limbs broken, to enter into partnership 
for business and pleasure and get solid satisfaction watching 
conditions improve year by year. The closer the affinity be- 
tween the man and the tree the more probable that the tree 
will get good treatment—right treatment, so that it can respond 
in fruit. I take it that the reason why we do not get more or 
better fruit from our trees is that we fail to appreciate the recip- 
rocal relations which must exist for the best to be possible. Go 
among your trees frequently, talk to them earnestly, listen to the 
story they have to tell, learn their wants and supply their neces- 
sities and by so doing find profit and satisfaction. I pity the 
man who cannot find time or inclination to go among his trees 
and enter into close companionship, who thinks this nothing but 
fancy, a play of the imagination. Trees talk as well as breathe 
and their language is clean, sweet, helpful and inspiring to him 
who seeks to know their moods and answer their necessities. 
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There is no animal on the farm which will respond to an invi- 
tation like an apple tree, provided that invitation be intelligently 
written in a good clear hand. So if my trees want company in 
the future, they will have company. If they want something to 
eat, they will have something to eat. And we will solve very 
largely, I think, the question of spraying through fertilization. 
If we will give our orchards the food they need for the produc- 
tion of five, six, eight or ten barrels of apples so they can main- 
tain their vitality and make the wood growth necessary for their 
future production, we will insure a quality of fruit and a power 
of resistance which we do not dream of today when our trees 
are starving for something to eat, and sending their roots out in 
every direction under the bound turf and around the rocks 
trying to find food which we fail to supply as we ought in order 
that they may give us the returns. 

I have been having a good time by myself among the trees 
the past two years, and enjoying it—getting a measure of satis- 
faction that I cannot obtain in some other ways, finding a degree 
of inspiration from a touch with Mother Earth which does not 
come through things we can construct ourselves. There are 
mighty forces and agents at work in this world, and what you 
and I want, friends, whether growing apples or any other 
products, is to touch elbows with the Almighty in this work, with 
reverence and appreciation of what these agents and forces will 
do for us when we properly co-operate. When we feed and do 
for our trees as we would have them do for us, we get a response 
that can come in no other way. 
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BEST AND MOST PROFITABLE APPLES si@a 
PISCA DP AGOiS sO Lis iy 
Witt E. LELanp, East Sangerville. 


It is only until within a few years that apples have beer 
numerous enough in Piscataquis county to attract buyers. We 
have learned that the older orchards contain far too many vari- 
eties, making it necessary to take a smaller price for the fruit, 
even though the quality is good, than we could command if 
this were not the case. The question then of best and most 
profitable varieties to retain becomes one of great importance,. 
and the elimination of the others a task which we should not 
neglect. 

We have a large and growing market in northern Maine. 
One buyer shipped last season, from the B. & A. station at Dover 
over 1200 barrels into Aroostook county. The demand is for 
large apples of good quality. They will have no Ben Davis, 
neither do they want the Fameuse. It is not large enough for 
these hustling potato growers. 

One of the most profitable varieties in our experience is the 
Rolfe, an apple that originated in Piscataquis county. At the 
present time it is too well known to need special description 
but a short sketch of its early history may be of interest. It is. 
supposed to be a seedling from the Blue Pearmain. The nur- 
sery in which the seeds were planted was located in the town of 
Abbot on the farm of a man known as “Uncle Rolfe,” who, 
when the trees were large enough for transplanting gave a dozen 
of them to the first settled minister in the town of Guilford. 
This minister, the Rev. Thomas Macomber, lived near that part 
of the town which is known at the present time as the “Centre.” 
The twelve trees, it is said, nearly all produced food fruit but this 
one, which is known as the Rolfe, was so far superior to the 
others that when its fame became known it bothered the good 
elder and his wife to secure enough for their own use. The 
original tree being one of the first in the town of Guilford is now 
dead. Asa variety it is very productive and hardy. Its choice 
quality and handsome appearance command the highest price. 
We received the present season 62 1-2c per barrel more than 
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for other varieties. The supply never equals the demand in 
Piscataquis county, and more trees should be set. 

Another good variety is the Milding. This apple originated 
in Alton, N. H. The first scions set in Piscataquis county were 
in the orchard of H. L. Leland, who received them from brother 
Gilbert, the present president of this society. The tree is a 
vigorous, upright grower which in our snowy county is an 
important point to be considered. The fruit is large and usu- 
ally good color when the trees are properly pruned. It must be 
sprayed to insure against loss by scab, and should be gathered 
early as it drops badly when allowed to fully ripen on the tree. 

Among other good varieties in this section will be found Nod- 
head, Hubbardston, R. I. Greening and Northern Spy, all of 
which are too well known to need special mention. 

In a letter published in the report of this society for the year 
1885, that well-known fruit-grower, the late Calvin Chamber- 
lain of Foxcroft said among other things concerning the Bald- 
win apple, “Large numbers of well-grown Baldwin trees were 
brought here from Massachusetts and other states many years 
ago and they very rarely lived to produce fruit. Some trees in 
the older orchards upon the hills have had their tops changed to 
Baldwins. I have done some of it myself and some of these 
still live, but yield a fruit that would be passed as inferior at 
Hallowell. I consider this variety to be estopped by climatic 
influences alone, at or a little below the 45 degrees of latitude.” 
At the present time the Baldwins’ sphere of usefulness has 
widened and is one of our most reliable varieties when grown 
on high, well drained land. 

Large numbers of young Stark trees have been set within a 
few years which would seem to indicate that most people think 
this is to be a desirable and profitable variety. 

Piscataquis orchardists in common with others are learning 
that cultivation or some other method of procedure which shall 
leave for the tree the fertility and moisture of the soil is abso- 
lutely necessary to the production of profitable crops. 


52 STATE POMOLOGICAL SOCIETY, 


A MASSACHUSETTS MAN ON A MAINE FARM. 


W. O. Breep, Harrison: I have several times rehearsed in 
the presence of a large proportion of the audience that is now 
present, the reasons why I came to Maine, and something of 
what I have done on the farm on which I now live. I will not 
go through that again. But I will just mention a few of the con- 
clusions and let it rest there. 

One of these conclusions is that were I placed in exactly the 
same position that I was six years. ago, I would do the same 
thing over again—I would come down into Maine, and I think | 
would come to Harrison. Asmother is that, as I said, I would 
do the same thing over again—I would buy a fruit farm—for 
the reason that I find that the easiest money that I can get out of 
a farm comes from my fruit orchard. Cows, sheeps, hens, are 
simply not in it at all. A small orchard on a farm is one end of 
it, a good fair-sized orchard is one end and the middle, but a big 
orchard is the whole thing. There is no money, as I said, which 
you can get out of a farm so easily as you can from your orch- 
ards, and it is a wonder to me that men living in this town and 
towns adjoining, with fairly good-sized orchards, do not take the 
care of them which they could just as well as not and double and 
treble their receipts. 

Another conclusion is that you cannot possibly afford to grow 
grass in an orchard, my good friend and neighbor, Mr. Dawes, 
to the contrary, notwithstanding. The best apples which I have 
gotten within the last few years, the largest, fairest, and best in 
every way, have come from those sections of the orchard which 
have been the most thoroughly tilled by the hogs, from the soil 
that the hogs have rooted over and over again. 

Another conclusion is that under no circumstances whatever 
will I from now on allow fallen apples to stay on the ground. I 
will have hogs enough in my orchard to keep them all picked up 
until it is about time to pick the apples, or I will pick them by 
hand; and if for any reason there are any apples left on the 
ground after picking from the trees, those will be picked up. 
And my reason for it is this: Three years ago I had hogs enough 
in my orchard so that they kept the ground clean, and I got 
clean apples the next year, or practically so. It was almost im- 
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possible to find codling moth holes or worm holes in the apples. 
As you looked through the trees the apples were practically 
free. The next year my quota of hogs was less. They didn’t 
keep the ground clean. Last year I sold my hogs or pigs down 
still less, and there were more apples dropped on the ground. 
After picking the apples I put some boys into the orchards and 
set them to picking the fallen apples, the windfalls, and they 
picked up a lot of them and it got to the point where I said, | 
have got all the apples that my stock can take care of and it is 
costing me six cents a bushel to pick up the apples and I guess 
I will let the rest go. And that is where I failed. In that sec- 
tion of the orchard where the apples were left on the ground 
—and those windfalls were mostly windfalls from the action of 
the codling moth—I have picked from some of those trees this 
year nice large crops of apples, and about one in ten has been an 
apple clear of a codling moth. Nine out of ten, and in some 
cases ninety-nine out of a hundred were infested. Saving my 
six cents a bushel on picking up those apples cost me more than 
a dollar a bushel. Iam not going to be guilty of that again. 

Another conclusion is, as you may perhaps gather from what 
I have said, I am going to keep hogs enough in that section of 
my orchard that I cannot plow or harrow so they are going to 
keep the ground rooted over. I cannot afford to grow grass, 
but I can afford to pick fine, clean, large apples that are free 
from the codling moth, and sell them at the top notch. 

If I had my life to live over again, I would dip into the grow- 
ing of apples to the full limit; unless I had a family to, as the 
Irishman said, contend with—I would if I were alone by myself, 
I would live on crackers and milk—I can do it and did for a year 
and a half once to cure the dyspepsia, and I could do it again—1 
would live on crackers and milk and I would have a farm, and I 
would have another farm, just as fast as I could add one to the 
other, and set them out to apple trees, and keep them growing as 
they should grow, and if in twenty years or twenty-five years I 
wouldn’t equal the Apple King of Maine it would be because 
Bro. Whittier had done more than he has already done. And 
this is a possibility with all young men. Why the young men of 
this State leave the State and go to the cities or other states 
and undertake to eke out a miserable existence—and it is more 
miserable than you think for sometimes according to their glow- 
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ing remarks as they come back to the old home—why they do 
this, and leave this grand chance at home, I fail to understand. 
It is within the reach of any young man in this audience to start 
in now and in twenty years from now have an income such as 
falls to not one in fifty that goes from the country to the city— 
and have an income and practically do nothing three-quarters of 
the year. 

Mr. Wittiam Cratc, of Auburn: Why Not Grow More and 
Better Fruit in Maine? . 

I am presenting this question with the object of provoking a 
discussion which will likely give me the desired answer to my 
question, viz.: Why not grow more and better fruit in Maine? 

In looking over this beautiful, undulating country I am 
more and more surprised to find so little attention given to fruit 
culture, and the thought would come into my mind so frequently 
with interrogation, Why is there not more fruit grown? This 
question only can be answered by the older residents. 

In the favored fruit belts of the province of Quebec we are at 
a loss to find naturally drained land suitable for enlargii-g our or- 
chards, whereas in Maine nearly all of the sections which I have 
visited are beautifully adapted, and again I ask, Why not cover 
those hills with fruit trees and increase the wealth and prosperi- 
ty of the State? 

For two years I have been causing a little disturbance in the 
soil by way of cultivating part of my scattered orchard in Au- 
burn, and I assure you the results are very gratifying. In one 
instance six Rhode Island Greening trees occupying one-tenth 
of an acre, and having a very poor record as bearers, yielded this 
year sixteen barrels of salable fruit. Two years ago we broke 
up the soil, which was very thickly overgrown with witchgrass, 
and dressed and planted it to fodder corn. No apparent results 
followed, with the exception of an extra wood growth. This 
year Wwe repeated the treatment and the trees responded with 
the above results. At this rate 160 barrels per acre would be 
realized. Supposing this fruit (which is yet unsold) is worth 
$2 per barrel, I will realize at the rate of $320 per acre in fruit 
alone. 

If we examine the history of these trees we will find the secret 
of their bad behavior in years gone by. The land which they 
occupied had yielded hay for fourteen consecutive years, and 
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this is where most of the trouble lay. The hay crop will draw 
out all the available moisture, and what does the poor tree do? 
It does without. Thus the tree, being reduced to such a low state 
of vitality, has great difficulty in surviving our winters. The 
chances are it has not been pruned and the caterpillars are allow- 
ed to live and prosper, thereby depriving the tree of breathing 
power. If the tree shows a profusion of blossoms the shiftless 
fruit grower will likely have great expectations, but disappoint- 
ment is more likely to result. The codling moth and railroad 
worm have full sway, and the fruit not being worth gathering 
is left on the ground to propagate more disease. We need not 
follow the history of the tree struggling for existence, and results 
in this kind of orcharding are easily predicted. 

What is the cause of this neglect? I say it is lack of love and 
sympathy with the tree. Our blessed Lord inferred in his teach- 
ings that if we love him we will serve him. Cannot this rule be 
applied practically along horticultural lines? I have the greatest 
respect for any tree, but more particularly for a fruit trec, 
especially when fragrant with blossoms. That is heavenly. 
Who does not admire a heavily laden tree of beautiful fruit? 1 
feel like taking off my hat and saying, May your shadow never 
grow less. 

To succeed in any line of business we must like it, and so it is 
with orcharding. I must say that I am not in sympathy with the 
system of orcharding where everything is taken and nothing re- 
turned. It does not appeal to an up-to-date consistent orchard- 
ist. Furthermore, what is more practically and substantially 
beautiful than a seventy-five or one hundred acre commercial 
orchard! How many are there in Maine? Lastly, let me add, 
there is no better legacy to leave than a thrifty orchard of well 
selected varieties. | Your children, while enjoying the kindly 
fruits of the earth grown on the beautiful hillsides of Maine, 
will surely rise up and call you blessed. 
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SORTING, PACKING AND GRADING FRUIT. 
Dr. G. M. TwitcHeELt, Auburn. 


At the last annual session of this Maine State Pomological 
Society, the following resolution was given an unanimous pas- 
sege: 

“That this society, recognizing the substantial growth of our 
fruit industry and realizing the necessity for a more critical 
grading of the stock, for the protection of the grower, declares 
in favor of national legislation looking to a Fruit Marks Act, 
and authorizes the appointment of a committee whose duty it 
shall be to correspond with the officers of the Fruit Growers’ 
Associations in the several states, and if a general sentiment is 
fcund favoring such action to arrange a conference for the pur- 
pose of outlining national legislation, said committee to be au- 
thorized to expend a sum not to exceed fifty dollars for postage 
and necessary printing and expenses, a full report to be made 
at the next annual session of this society.” 

In submitting a report of the work done the past year by 
your special committee on sorting, grading, packing and inspec- 
tion of fruit intended for shipment, I regret that more has not 
been accomplished yet am certain that the agitation of the sub- 
ject, set on foot by this society, is gradually leavening the 
lump, and, if we persist in our efforts, and are willing to wait 
patiently, we shall secure legislation which will be of incalcu- 
lable service to our fruit interests. [I am convinced that it would 
be unfortunate for that legislation to be hastened. Neither the 
growers nor packers are yet alive to the purpose or the effect 
of the measures proposed and the educative work must be con- 
tinued for some time before we shall come to realize the im- 
mense loss resulting from present methods and certain profit 
sure to follow a system of inspection, grading and branding 
as thorough as that now applied to other food products. 

Our plea for legislation must be along the same line as that 
presented in behalf of inspection of other products, even if the 
element of danger to health does not exist. Following the last 
session I sent to the officers of all pomological or combined soci- 
eties in the East, Middle West and West a copy of the following 
circular letter: 


MAINE FARMER PRESS, AUGUSTA 


Packing-room—Miss Georgia V. Wilbur, Phillips 
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Dear Sir: 

Realizing that by the failure to properly grade and mark our 
fruit shipments there is loss to the producer as well as shipper 
both in price and reputation, the members of the Maine State 
Pomological Society, during their late annual meeting at Can- 
ton, Nov. 14-16, appointed the undersigned a committee to 
confer with the officers of all known like organizations in the 
country, ascertain the situation in each State, whether it is desir- 
able to unite for any national legislation governing the grading, 
marking and inspection of fruit for shipment, and also to ar- 
range with others, if deemed best for our fruit interests, a meet- 
ing at some central place where the whole problem can be dis- 
cussed and an intelligent decision reached. Will you kindly give 
me your opinion regarding the situation in your State, whether 
there is call for any consideration of this question and whether 
such a meeting as is here proposed would meet your approval? 
Canada by its Fruit Marks Act has materially raised the average 
grade of its shipments, Nova Scotia has, by this same act, 
regained her former reputation for quality, and buyers and 
growers alike attest its efficiency. The first question for us to 
consider is whether there is any call for improvement in the 
grading and marking of our fruit, and if so, how best to secure 
the desired end. 

May I not be favored with an early reply and your candid 
opinion of the situation? 

I firmly believe that united efforts can add greatly to the cash 
returns from orchard shipments and give our fruit a more per- 
manent position in all the great markets of the world. 


Awaiting your favor, 
Very truly, 
Geo. M. TwItTCHELL, 
For Maine State Pomological Society. 


The replies came promptly in most cases, and in several the 
interest manifested was so great that I was at once urged to 
visit different states in the West and discuss the questions at 
fruit gatherings and institutes. New Hampshire is, I believe, 
the only state from which I have no reply. Let me present a 
few of the many letters received: 
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From James Handly, Secretary of Mississippi Valley Apple 
Growers’ Association, Quincy, Ills. 

Your esteemed favor was received some weeks ago and I was 
very much interested in its contents. As I am editor of the Apple 
Specialist, I availed myself of the opportunity of publishing your 
letter in the January issue of the paper. I hope that this pub- 
licity will do you some good, that it will bring a union of effort 
among fruit growers all over the country, that wiil be very 
beneficial in results. 

I wish to say further, that I am on the program to make a 
talk on marketing fruit at the annual meeting of the Wisconsin 
State Horticultural Society which will be held at Madison next 
week. Iam so much interested in your letter, and what it sug- 
gests, that I will read the letter before that meeting. I shall 
hope to hear from you again on this matter and will be very 
glad to keep in close communication with you all the time. 


From. C, W. Smith, Secretary of Rhode Island Horticultural 
Society, Providence, R I. 

I received your communication in reference to grading fruit 
some time ago, and at our last meeting January 17th I had it 
read. Owing to a press of other business the matter was refer- 
red to the President and myself to report at our meeting in 
February. 

So far as our state is concerned we hardly cut a sufficient 
figure in the fruit business, especially as shippers, to give a 
clear answer to your question. There are but very few large 
orchards in the state and I believe our home market absorbs all 
their products. 

My attention has more recently been called to the necessity 
of a proper grading of fruit, and we shall make it a subject of 
discussion at our next meeting and will more fully report after 
the meeting. 

At a meeting of the Rhode Island Horticultural Society held 
April 18, 1906, the following preamble and resolution was unani- 
mously adopted: 

“Resolved: That the Rhode Island Horticultural Society 
approves of the measure on foot in some of the states of the 
Union to procure from Congress the passage of a National Law 
which shall regulate the packing, grading and marking of fruit 
ali over the country.” 
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From WB. Flick, Secretary Indiana State Horticultural 
Society, Lawrence, Ind. 

Your favor of the 27th ult. concerning the propriety of 
calling a conference on the desirability of a national law regu- 
lating the grading and packing of fruit for market received in 
due time. 

In answer would say that Indiana needs badly a law regulat- 
ing these matters. Much fruit is lost, the prices lowered and 
the demand lessened by improper and dishonest grading and 
packing. We do not have a state law even governing this and 
if we did have undoubtedly a national law would serve us better. 
This society will be willing to send representation to a conven- 
tion called to consider the matter if notified in time. I would 
suggest that Indianapolis, Indiana, would be the best place to 
hold the meeting for obvious reasons. It is centrally located, 
has unsurpassed railroad facilities, good hotels, good halls for 
meeting, etc. I am sure halls, etc., could be procured without 
cost. 

Please advise me as the work goes on and much oblige. 


From Wesley Greene, Vice Secretary-Treasurer of American 
Federation of Horticultural Societies, Des Moines, Iowa. 

I have your letter of the 27th ult., and in reply will say that I 
would favor a Fruit Marks Act similar to the one passed by the 
Dominion of Canada. However, I am not quite sure that a 
meeting called to consider that question alone, would be well 
attended, but united action might be secured through corres- 
pondence with the different organizations without incurring the 
expense of a convention called for that purpose. 


From L. B. Bryant, Secretary of the Illinois State Horticul- 
tural Society, Princeton, IIl. 


Your favor of the 5th came while I was absent from home. 
There is no question but what better grades and better packing 
of fruit is for the interest of all, whether for export or for home 
use. Whether it is desirable or practicable to secure this by 
law may be another matter. Hiow to enforce such a law if 
passed, how to inspect without injuring the sale, whether to 
confine the requirements to such apples as were intended to be 
exported, and whether after all, the shippers are not the ones 
vitally interested and whose self-interest will finally force them 
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to require close attention to grading and packing, are not these 
matters about which there will be much difference of opinion 
and which will create much discussion? 

It seems to me that matters of this kind are ones that might 
well come before an organization something on the lines of the 
“Federation” which was organized at St. Louis in 1904. An 
attempt was made to hold a meeting at Kansas City last fall at 
the time of the Am. Pomological meeting but I did not attend 
and did not hear what success was had. 

Do you not think it would be well to follow up the suggestion 
contained in your letter and take a tour through this section of 
the country next winter and present the matter to as many of 
the state organizations as possible. A number of them meet 
during December and it would be possible to arrange a schedule 
that would cover quite a number in a short time. 

If interest is awakened here it will be necessary to show just 
what the Canada law is and then in what way such legislation 
would benefit our people here. 

I shall be pleased to assist in bringing this matter to the 
attention of our society at any time that it seems practicable to 
do so. 


From Enos B. Engle, Secretary of the State Horticultural 
Association of Pennsylvania, Harrisburg, Pa. 

Dear Sir: Yours Dec. 27, in reference to the grading and 
marking of fruits is received. Personally this is to me a very 
interesting and important question, not because I am either a 
grower of, or dealer in fruit, but because of my general interest 
in fruit growing, and whatever will conduce to fair and honor- 
able dealing. 

As yet Pennsylvania, while probably third in the rank of apple 
growing states, can scarcely be called a commercial apple state. 
We grow immense quantities of apples, but because of the great 
home demand and consumption, our fruit is scarcely mentioned 
in the commercial markets. We have a numbers of large 
orchards, but they are comparatively young, and it will be some 
years before they come into full bearing. But even for our local 
trade, and our home customers, the question is one of great 
importance and I hope some action may be taken to insure hon- 
est and uniform packing. Our annual meeting will be held in 
about two weeks (Jan. 16-17) and I will read your letter or 
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submit it to a committee for such action as may seem best. I 
shall be glad to see our meeting take some measures looking to 
an honest and uniform standard of packing and marking. I 
enclose programme of our coming meeting. Would be glad to 
have you meet with us, and take part in our deliberations. 

It will be seen that there is a general consensus of opinion 
in favor of such legislation as will insure more uniform grading 
and packing, the vital point being the framing of the sections 
of the act so that all that is possible may be secured without 
imposing unjust burdens upon individual growers. At the meet- 
ing of the International Apple Growers’ Ass’n at Niagara Falls, 
Aug. I, after a full discussion of this subject, followed the 
presentation of a paper upon “Inspection” by Prof. John Craig 
of Cornell. Resolutions were offered looking to adoption of 
standard grades on export trade. This law which it is the 
intention of the committee to try to have passed, is to be some- 
thing like the Fruit Marks Act of Canada which provides for 
“optional government inspection.” It was the sense of the asso- 
ciation that this being a very important matter a committee 
should take it up at Washington and use every influence to have 
it become a law. 

At the annual meeting of the Fruit Growers of Massachusetts 
I was invited to be present and discuss the question, much inter- 
est being manifested in the subject, the secretary, Prof. Maynard 
being constituted a committee to co-operate in investigating and 
deciding upon final action. As the result of the correspondence, 
discussion and action by different bodies I am convinced that it 
is a subject so vital that it may well engage our thoughtful 
attention, until, through united effort, a bill may be formulated 
and its passage by Congress pressed, which will insure to the 
growers of this country what now is impossible under the 
present makeshift method of grading and packing fruit. 

One grower in Maine informs me that this year he sold his 
Nodheads to a dealer and out of fifty-three barrels they put up 
fifty of number ones. “Something,” said he, “I could not pos- 
sibly have done had I packed them myself.” 

We may profit today by selling our fruit in the bin, but the 
time will come when the reputation of Maine will suffer and the 
buyers will not then be known. The State must bear the respon- 
sibility and accept the loss. Another year strengthens the senti- 
ment in Canada in favor of the Fruit Marks Act, and insures 
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its fruit an enviable position in the foreign market. Its fruit is 
no better than ours, but throughout the season the past year 
Canadian apples sold in the European market for an average of 
four shillings higher than New England stock. They obtained 
this higher price through the operation of their Fruit Marks Act 
and system of inspection. We lost because the bulk of our stock 
was sold to buyers who packed solely with reference to immedi- 
ate sales and the possible profits of a quick turn. 

Wanting a fixed system we wait in vain for the profit from the 
industry which others receive. This condition will continue 
aintil the fact is established that Maine fruit is all sorted, packed 
‘and branded by a uniform system which insures to the buyer just 
what the brand on the head, or the upper tier of apples indicates. 
In view of the experience of the year I am convinced that it will 
be wise to continue the work of interesting Growers and Fruit 
Associations in the subject and that the same appropriation, as 
amade last year, be continued. Should a joint meeting be decided 
upon extra expense would be incurred. 

A most important phase of the question lies in the fact that 
while other states are in a most serious condition, because of 
the San Jose scale, Maine is free. The situation grows worse 
in the West and Middle West and while the pest increases for- 
eign countries have closed their doors to all fruit from these 
‘states infested. In this fact should be found our chief incen- 
tive to activity in order that we may insure the highest standard 
of uniformity possible in the fruit shipped from the State of 
Maine. If as there is reason to believe our climate is too cold 
for this pest to live, this scale being a hot climate insect, there 
is every reason for thankfulness and surely for extension of 
Maine orchards and honest grading of all fruit. Let us be 
prompt to act for our own interests. 

This society has set itself to an important work in this direc- 
tion and if in the years through co-operation with other bodies 
there is evolved what will insure to fruit growers of the State 
the place in the market which the quality of selected Maine - 
fruit will fully justify, future generations will bear testimony to 
‘tthe valuable service rendered. We must not relax our efforts 
until such legislation is secured as will insure the grading, 
packing, and branding of our magnificent fruit crops under 
‘competent inspection and their sale upon the market for just 
-what they are, the best apples grown in all the world. 
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RECENT DEVELOPMENTS IN THE APPLE 
INDUSTRY. - 


Prof. ALFRED G. GuLLEY, Storrs, Conn. 


It goes without saying that the most prominent subject of dis- 
cussion today among fruit growers is spraying in its various 
methods and uses. Hardly a meeting of horticulturists can 
gather that the topic is not taken up. Still, the whole matter 
is comparatively new. Rather a marked exception to the old 
adage of there being nothing new under the sun. I doubt if 
there are many in the audience that could have given a formula 
for Bordeaux Mixture fifteen years ago. I might also add I 
am not altogether sure there are any now. Yet the importance 
of this work is not overestimated. But even now the growers. 
who do not practice it are in the majority outside of certain 
limited sections, and unless replaced by other stringent measures, 
readily admit their mistake. At the exhibition of our State So- 
ciety this fall, fruit from sprayed trees won in every contest 
over that not so treated. I am convinced that none of us yet 
have reached the limit of its benefit, and I can safely add the 
limits of spraying either. Personally I have reached the point. 
_where I think the spray pump must not stop till fruit picking 
begins. Have not as yet practiced it. The codlin moth has 
learned our customs and now waits till we stop spraying then 
gets in its work. Perhaps it would be more correct to say that 
it keeps on at work while we are taking a rest. ‘Certain of 
our fruit diseases only make trouble late in the season. 

You grow Greenings in this State. You have the fungus—I 
don’t know as you do on Greenings. We have lots of it with us. 
We did a considerable lot of spraying this spring, up to the first 
of July, as usual, and then set the machine away. Along about 
the Ist or 5th of August I happened to go into one of the 
orchards, and in the center of it I saw quite a lot of Greenings 
that were in nice condition, trees loaded, and I detected on one 
or two a little beginning of that fungus, but that is as far as I 
went. I didn’t go to spraying. By the time we got ready to 
pick those trees, some fifty barrels, there wasn’t a solitary one 
not more or less covered by that fungus. What did it do? It 
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knocked a dollar a barrel out of every one of them. But if we 
had spent three dollars in time and material spraying those trees 
twice, it would have saved them—I am sure of it—because I 
know what it will do. That means spraying up to the time of 
picking on the Greening. 

Question: May I ask the name of the fungus? 

Prof. GuLLEY: It is known as sooty fungus, or sooty blotch. 
(Phyllachora pomigena. ) 

Question: Looks like smoke on a chimney? 

Prof. GuLLtEy: Simply begins as a little spot and then 
increases. You will see none of it until after the first of August 
in our state. Probably you wouldn’t have it any earlier. It is 
no use to spray for it before then, and yet it is one of the easiest 
diseases to handle at the right time of the year, because it is all 
on the outside. You can wipe it right off. But apples will not 
keep if affected by it. 

Question: Bordeaux mixture? 

Prof. GuLLEY: Yes, sir, and if I don’t mention anything else, 
Bordeaux mixture is what I am talking about all the time. It is 
unnecessary to say to this audience what Bordeaux mixture is 
for, that we use it only for diseases—poisons are for insects, 
Bordeaux is not for insects. It is the hardest thing I have found 
for years to beat into our folks’ head, what Bordeaux mixture 
is for. It is a remedy for diseases—nothing else. Do not ever 
use it for insects; it has no practical value there. For insects 
you must make emulsions or else poison them. 

Our own operations the past two seasons satisfies me that it 
pays to use high power pumps or pressure, and with it we can, 
and should, use weaker mixtures. The barrel pump is all right 
for anything less than a hundred trees, but the man who is grow- 
ing five hundred can’t bother with a barrel pump that runs by 
hand. You won’t do enough of it. It is too hard work. It 
means higher power, more costly machinery ; and then you will 
do enough to make it pay. The barrel pump is very nice. We 
have used it a good deal up to within two years. Two years 
ago we started the gas. Last year we had a pump which you 
can run by hand power or by other power if you see fit. So far 
we have used it only by hand. But it is a double cylinder pump 
putting material on with greater force and more thoroughly 
onto the trees and increases the value of the spraying. A pres- 
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sure of a hundred pounds is necessary. You can get that with 
any of the common good barrel pumps but you will have to be 
lively and to keep it up. You soon get tired—that is the trouble 
with it. This high power spraying today is done in one of two 
ways. First, by direct power from engines of some kind, gaso- 
lene generally, or steam; by power direct from the wagons in 
various combinations; and by power of compressed air which 
may be pumped by the wagon and from that run the machine; 
and lastly by direct pressure of gases. This has been the spray- 
ing machine. Those are the powers that are used today practi- 
cally. The man who has any use for a gasolene engine the year 
round, or a good share of the year, had by all means better use 
that, if he has a man who knows how to run the engine. If he 
trusts it to the ordinary man he will probably buy a new engine 
every spring. The pressure by air from the running of the 
wagon works very nicely in the West. I know of no one using 
it here. In the West I can see that it might be a practical 
machine to work; where the land is level and it is easy to run, 
that power is satisfactory. But in our hilly lands here it is rather 
difficult to run an engine properly on the up and down grades 
and irregularities that you find in spraying. And so a year ago, 
after looking the matter over, I induced our people to get us one 
of the gas sprayers. This is simply a tank made solid like a 
boiler in which we put the material for spraying, and then an 
attachment of the very same material that you made soda water 
oi—that is all it is—in another tank, and by its expansion in this 
tank it makes the pressure and forces out the liquids. That 
is the whole process. The beauty of that thing is, the only 
kind of a man you have to have is one who can run a monkey 
wrench. I wouldn’t hire that kind of a man if I could help it, 
but he will run it and he can’t get it out of order very well. 
He may waste a lot of gas. It is hard to estimate the expense 
as it varies widely, but it takes from five to seven pounds of 
this compressed gas (of course the liquid form) to empty a hun- 
dred gallons of spray. A hundred gallons will spray from 
twenty to fifty trees, that depends altogether on the size of the 
trees. The gas costs from four to six cents per pound. You 
can make your figures from that. 

Question: What is the material? 

Prof. Guttey: Liquid carbonic acid, that is all. It is just 
exactly what the soda fountain men buy, in compressed tanks. 
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It comes to us under a pressure of a thousand pounds to the 
square inch and sometimes higher. It can be obtained in Hart- 
ford or Boston, perhaps nearer. You can own these tanks 
yourself or rent them of the manufacturer. In the latter case 
you pay a little more for the gas. It works beautifully as far 
as we have used it. We haven't had to put our machine into 
the sulphur and lime yet, but for Bordeaux and all the ordinary 
emulsions it certainly works beautifully. We have not limited 
ourselves quite so much in help as they tell about. We have a 
man to drive the team, turn the agitator and watch the gas 
itself, two to handle hose. The tank empty weighs about five 
or six hundred pounds. By the time it is filled, with the gas 
tank and everything on it, there is about fifteen hundred pounds 
on the wagon. That is for 100 gallons. They make tanks for 
50, 100, 150 and 200, I think. A hundred is large enough for 
most ordinary purposes. 

With our high pressure we find we can use less and less and 
less of the copper sulphate making it cheaper and still effective. 
We used this year about three pounds to fifty gallons—we had 
previously used five in a barrel—getting just as good results in 
every respect. It puts it on finer and closer into the leaves and 
trees generally, so the same material will go farther. We are 
going to have an easier preparation to handle, experiments are 
being made along this line continually. You say you don’t have 
the San Jose scale. If you have not, you have no use for 
sulphur and lime and you are fortunate. It is not pleasant stuff 
to undertake to handle. We are going to have other materials 
that will take care of the San Jose scale without using sulphur 
and lime. 

Question: Won't you tell us how you use the sulphur and 
lime? 

Prof. GULLEY: If you want to make sulphur and lime mix- 
ture, start a fire and in a kettle put twenty pounds of fresh, 
unslaked lime, with three or four pails full of hot water to slake 
it. Let it boil slowly, then add fifteen pounds of flowers of sul- 
phur, adding more water all the while. Boil it an hour, during 
which time add 8 pounds of salt. It should then be about the 
color of an orange. Add sufficient water to make fifty gallons. 
You will in the end have a material of a wine color. Then you 
go out, and if your machine does not get clogged, you will do a 
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pretty good job if you are careful. That is sulphur and lime 
mixture. I am happy to say I haven't had to use much of it. 
But some are using it thoroughly and think that it is worth while 
tc do it as a fungicide. 

The sulphur is the only material which we use that is an 
insecticide and fungicide of any value. ‘The scale is a live in- 
sect all the time although quiet a part of the year. The mixing 
of the sluphur and lime is the worst of it. If it is carefully 
prepared it will do reasonably well. Kerosene preparations 
sprayed on the trees are a little easier to operate and so far 
seem to show that they are going to take care of the scale per- 
haps as well as the sulphur and lime, but they are worth noth- 
ing as a fungicide. 

I suppose the growers in this State are rather north of the 
scale belt, because I hear you don’t have it in the State—so you 
may think. You don’t know that, and the first thing you will 
know of it is you have a thousand colonies of it all over the 
southern part of the State. You will never know it—unless you 
have somebody watch for it that does know it—until the pest is 
so plenty that it is beyond all control to handle with any certainty 
whatever. That is just exactly the experience our people have 
had in southern Connecticut. It comes in beforé you are aware 
of it and when you think there is no possible way for it to come. 
I live in the northeastern part of the State. The county that I 
live in has very few orchards or men who are planting. Asa 
result it has not been brought into that part of the State. At the 
College we are buying trees—getting new varieties—all the time 
and have been very careful to watch and keep clear of it, yet 
along in July or the first of August this year, we found a lot of 
currant bushes covered and where it came from I cannot tell or 
cannot imagine. I don’t know that there is any within ten miles. 
About ten miles south there is plenty. It might have been brought 
from there by birds. If they left but one, that was enough. 
They are there now by millions. You have no idea of its propa- 
gation when it starts; and you can’t see it, unless you are inform- 
ed, until it has covered the plants thoroughly. I do not think 
you are entirely north of where it is going to live. You are not 
colder here than it is in Michigan, or in Central Michigan, or in 
the northern part of New York, or in Massachusetts, and it is 
pretty sure to come. You will get it on the imported trees if 
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you don’t any other way. It has been scattered in our 
State a good deal by plants brought to summer homes. It may 
be only a little shrub and it will make the most beautiful center 
to start from, imaginable. Freezing all winter doesn’t have any 
effect on it. It will increase in cold storage, I know that. I 
brought some infested apples from Boston in September to study 
the varieties. I did not have occasion to use them until January. 
The scale had actually increased in cold storage. They increase 
until the first of December in our section. “There were lively 
ones to be found on the plants a day or two ago. Cold storage 
at 32 didn’t stop them. 

(We can give them 32 below.) 

The scale will not propagate under that but it will not kill 
them all. Had 30 below in Northern New York. Those two 
cold winters did thin them out—that is not sufficient—if there is 
99 per cent killed every year there will be plenty left to run the 
business. 

Thinning overbearing trees is attracting more attention among 
our growers. So far only a few have undertaken it to any 
extent. The average grower cannot understand that it is a feas- 
ible proposition. Nor is it in the average orchard. ‘The trees 
must be suited to the process. The past season has been the 
third bearing year that we have operated on the same trees. I 
wish to say here before going into the detail of the work, that 
no amount of thinning even to removing the whole crop at any 
time between blossoming and when the fruit was an inch in 
diameter has produced the least effect to make Baldwin an an- 
nual bearer or change the bearing year. On Fall Pippin we 
could see some results. In our operations the past season we 
made the usual mistake of not thinning enough, although in 
some cases we removed a full third of the crop. But where 
we operated was very evident to the casual observer, and the 
profit was equally evident when the fruit was harvested, in the 
change of grade. 

We did go into exact figures with certain trees to see what 
the results were. Wéith one tree this season we took off 3000 
apples at the time we thinned them. Well now, at a very small 
size of apples, that was enough for six barrels. When we picked 
that tree we took off about 5070 apples. Probably another 
thousand nearly, dropped off in September in the hot days. 
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When that tree was picked eventually, and classified exactly 
according to the standard of apple shippers,—from two and one- 
half inches in diameter up for the first grade, two to two and 
one-half for the second grade, perfect apples in both cases, we 
had on that tree seven barrels lacking about a peck of 
first grade, one and two-thirds of second grade. The adjoining 
tree which was not thinned and which we supposed was about 
the same, we picked six thousand apples the day we harvested, 
and those went a little less than four in the first, and a little 
over four in the second. That was the result of thinning. It 
simply changes the size. The only mistake we made was that 
we didn’t take off enough. Our average expense of thinning runs 
from forty to seventy cents per tree—the ordinary apple tree 
which you can get at reasonably. But it shows two years ago 
and this year that it paid not less than from seventy-five cents 
to a dollar a tree for thinning. 

Question: How late would you thin fruit? 

Prof. GuLLey: I should say wait until your apple drop is 
over. We have that sometime in June. It is not, however, a 
very serious matter with us as far as the Baldwin is concerned. 
Don’t undertake it on trees that are not fitted for it. Now we 
have a few Suttons on the ground originally brought there from 
Sutton, Massachusetts, top grafted on Northern Spies, and if 
there is any apple that needs thinning it is the Sutton next to 
the Baldwin certainly. But that tree goes up like a Lombardy 
poplar, fifteen, eighteen or twenty feet from the ground. We 
had Greening trees that we picked this year, ten or eleven 
barrels of apples on each, over half standing on the ground. 
We had Baldwins that we had to use only a twelve-foot ladder 
to pick every apple on the tree. Those you can thin. On the 
other hand we have some Sutton trees that when the apples 
were on and the trees down as far as they would come the 
nearest apple to the ground was a little over two feet from the 
top of my head—cost a dollar a barrel, pretty near, to pick 
them. Werdid thin them, but not from the money standpoint. 
The man that grows the Sutton wants it headed down low. 

The filler system of thick planting was practiced in the first 
of our college orchards and have now reached the point of 
needing thinning. This orchard was so planted to try the 
system, also to save space, but not wholly of kinds adapted to 
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this process. So far as they were, the complete use of the 
whole ground has proved a profitable one. We are now up 
tc the thinning process. We were planning to begin cutting 
this fall, not whole trees, but only one side, or a portion where 
crowding the permanent trees, leaving the remainder to produce 
a crop or two more before the whole should be taken out. But 
a man, with means, fitting up a place, heard we expected to 
take out the trees and at once offered to buy them to plant 
again. So we shall take them up next spring and get paid for 
the labor. I am a little sorry because I wanted to work out 
the other system and we shall not have any more ready for 
five or six years to come. But the system to use is to cut 
away a part and not the whole at one time—perfectly feasible 
and no reason why it shouldn’t be carried out perfectly. We 
have gone far enough to see that it pays to have the land all 
covered. In the matter of spraying the trees are in a nice 
bunch to work with. That very fact of pulling out the trees 
has given me a new idea; it is just barely possible a man might 
find it for his own interest to take those trees up and set them 
out on his own land. A man can arrange to get those trees 
out very cheap. You can pull them with cattle if you choose. 
I plant 16%4x20 feet, with the idea of making them eventually 
33x40 feet. 

Question: What would you recommend for fillers? 

Prof. GuLLEy: I should put the whole orchard in McIntosh 
and go to chopping out when ready; and I should use McIntosh 
with Baldwin. Duchess is good; Wealthy is good. 

Question: Wagener? 

Prof. GuLLEY: Yes, Wagener—that will depend how it does 
on your farm, if it does well—yes. It is a splendid apple. 

Question: How about the trouble with fungi? 

Prof. GuLLEY: No worse on the McIntosh than on others. 
I am not talking to the men who are going to spray. It is 
coming to that, if you are going to sell apples out of this State. 

Possibly one idea that occurred to me some years since and 
which I carried through to success, may be of interest to you. 
Yet I have been laughed at for seriously presenting it to be 
followed out. It is to grow the orchard, then plant it out. 
- Briefly it is to grow the trees several years longer in the nursery 
row. Of necessity it must be done on the farm where the 
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orchard is to grow. Trees so grown must be transplanted 
several times and in the meantime given the same care in prun- 
ing and spraying that they should receive in the orchard. 
Just now I am operating on several varieties to note if all will 
take readily to the process. I find some difference but our 
principal kinds prosper under the treatment. As to its value, 
one-fourth of an acre will hold all the trees for a ten-acre 
orchard twenty feet each way, and could be cared for very 
cheaply, while the intended site of the orchard could be cropped 
without hindrance, or be better prepared for the trees if not 
already in good condition. 

The discussion going on over the use of the box as a package 
for apples has induced us to give it a pretty thorough trial the 
present season. Dealers object to it. But its valuable char- 
acteristics are sure to bring it into use more for fine fruit. 
Our trial has been mostly with Sutton, as its color, quality and 
size adapt it to the purpose We packed two sizes, 110 and 
150 to the box, the boxes holding about an even bushel. With 
us the barrel is hard to get, and cannot be made at home except 
on a large scale, while we can set up our own boxes when 
needed It is more work to put fruit in boxes and it must be 
packed honestly. 


STATE POMOLOGICAL SOCIETY. 


N 
bo 


HORTICULTURAL POSSIBILITIES OF WORN-OUT 
FARMS. 


Prof. W. M. Munson, Orono. 


(Abstract. ) 


Systematic efforts are being made in several of the New 
England States to dispose of the “abandoned” or “worn-out” 
farms, or to reclaim them. It seems particularly fitting that this 
Society should use its influence in the latter direction, and 
should encourage any work looking toward the reclaiming of 
some of the holdings, which have for many years been neglected 
and practically abandoned. The fact is well recognized, at 
the present time, that these lands are not necessarily worn out, 
but that their condition is due more to the ignorance or neglect 
of their owners than to any inherent poor quality of the soil, or 
any lack of natural fertility. 

There are many ways in which the neglected or non-paying 
farms of New England may be made profitable to their owners. 
One of the surest of these ways is by devoting the land to the 
growing of apples, and it is to the possibilities in this direction 
that the attention of the Maine Pomological Society is called 
at this time. 

The younger generation can scarcely realize that fruit grow- 
ing is still in its infancy in New England, and that in this 
direction is the most hopeful outlook for the future of New 
England agriculture. From the earliest settlements on the 
Massachusetts coast till the present day, fruit has been grown 
in New England. Peaches, plums, pears and apples galore have 
been introduced from England, France, and Belgium. But 
until about fifty years ago there was a very small amount of 
the fruit we know today; and that small amount was largely 
produced in the gardens of a few enthusiastic lovers of fruit. 

Apples were then produced from natural seedlings, growing 
without care and attention, and were of more importance for 
cider than for any other purpose. Pears of delicious quality 
were grown, but mostly on a small scale for home use or for 
home markets. 
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But now all this is changed, we are beginning to recognize 
the fact that a large part of the area of New England, rough 
though it be, and difficult of manipulation for the ordinary farm 
operations, is well adapted to the production of fruits of the 
finest quality and highest color. We are beginning to realize 
that with a moderate annual expenditure for labor and plant 
food, we may reap a rich and sure return; that right at our 
doors are the best markets in the world for a commodity which 
we can produce as readily as we can make shoes, cotton cloth 
or wooden nutmegs. 

Over much of the area of New England, the apple tree grows 
almost spontaneously; and wherever, in the past, seeds may 
have been scattered, we may find the trees growing. These old 
trees, though neglected and broken by storms, usually produce 
some fruit every year, and are frequently loaded to the ground. 
When given half the chance of ordinary farm crops these same 
old trees, regrafted to varieties of recognized merit, become the 
most valuable factor in the assets of the farm. In this con- 
nection I have in mind an old orchard in southern Maine, set 
more than eighty years ago, and naturally somewhat decrepit 
now. In three successive years recently, this orchard, covering 
about two and one-half acres, yielded 650, 400, and 350 bushels 
respectively; which brought the owner $480, $300 and $350, 
or an estimated net profit to the owner of 75 per cent.* These 
old moss-covered, neglected veterans, hardy as maples and 
refusing to die, stand as living witnesses to the possibilities of 
New England’s hillsides. 

Nor is the testimony confined to these old veterans. Very 
many modern instances of men who have accumulated a com- 
petence from old rocky pastures by the aid of the apple tree 
might be cited. Phineas Whittier, Maine’s “apple king,” began 
his labors as a fruit grower about 1850 with the purchase of 
ninety acres of most unpromising rocky pasture and woodland 
for the sum of $400—of which he was only able to pay $75 
down. Apple trees were set wherever a place could be found 
among the rocks, and today there are substantial buildings, 
including fruit cellar and evaporating house, and the annual 
returns from the orchards, which now cover nearly 100 acres, 
are from $3000 to $6000. 


* Cited by D. H. Knowlton, Maine Pomological Society. 
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Only a short time ago, in conversation with the owner of an 
“abandoned farm” in Maine, the following interesting facts 
were brought out: The owner, a resident of Waterford, Oxford 
county, was a young married man and wished to branch out 
In 1886 an abandoned. 
farm of 136 acres, one and one-half miles from home, was 
bought for $650. This is what is known as a hill farm, and 
apple seedlings grow almost spontaneously. At the time of pur- 
chase there was a thick growth of natural apple seedlings over 
the abandoned field. Some of these had been top-worked, and 


somewhat in his farming operations. 


that year yielded twenty barrels of fruit. 


The same year the 


owner set three hundred young trees and began grafting the 
Such wood and timber as there was on the 
place was sold on the stump at $4.00 per thousand, instead of 


other seedlings. 


spending time and labor in clearing. 


During the first three years the young orchard was cultivated 
Since 1889 
the whole orchard has been in pasture, but there is an annual 
application of eight to fifteen pounds per tree of a fertilizer 
made up of 200 pounds nitrate of soda; 600 pounds muriate of 


and planted to corn, the old trees being in pasture. 


potash; 600 pounds ground bone. 


As indicating the earliness of fruiting, one of the top-grafting 
trees, the third year from grafting, produced three barrels ‘of 
The tenth year (1896) 
there were sold from the place 275 barrels of Baldwins at $1.00 
per barrel—mostly from the top-worked trees, of which there 
were about 300. 


Baldwins, and the fifth year five barrels. 


In 1900 there were sold 600 bbls. 
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The high prices realized are due to the excellent fruit and 
the fact that it is held in a storage house—built on the place 
from the profits of the orchard—until the price is satisfactory. 
In 1900 and 1904 the net returns from this small hillside orchard 


on one of Maine’s abandoned farms was nearly $500. 


* Serious attack of pink rot. 
+ Sold in November. 


In 1905 
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the net returns were $700, and the orchard is not yet at its best 
bearing age. | 

In 1886 this gentleman in question was in debt $1500. In 
twenty years he has raised a sturdy family; paid every debt, 
and about $1000 in doctor’s bills; built a stable, a storage house, 
and repaired other buildings; and has a snug bank account, 
substantially increased by the past year’s returns. Best of all, 
his boy is an enthusiastic helper and will follow in his father’s 
footsteps. 

The case cited is not an isolated one. There are hundreds 
of farms in Maine, and no doubt in other sections of New 
England as well, that would give even better returns on a sim- 
ilar investment. Last year a farm of 57 acres, on which is a 
thrifty Baldwin orchard of 150 trees, was placed upon the 
market at $1000. This same farm has repeatedly returned $500 
from the apples alone. The rest of the farm has been in hay 
until it is one of the “worn-out” farms; but the buyer of such 
property is sure of liberal interest. 

I have not referred to the brilliant successes of Terrill and 
Kinney of Vermont; Ricker of Maine; Solon Chase, whose 
record with “Them Steers” is familiar to many; nor to the 
large operators like Hale of Connecticut, and others of Massa- 
chusetts, who have shown the possibilities in fruit growing. 
Suffice it to say, there are hundreds of small orchards through- 
out New England which during the past ten years have aver- 
aged their owners a net profit of 15 to 40 per cent on the invest- 
ment. And this is better than raising corn at 25 cents per 
bushel 2000 miles from market, or than ten hours’ daily work 
in the factory. It is better than raising hogs or even peddling 
milk. It is an occupation which takes a man out into God’s 
sunlight during the day; which develops his powers of observa- 
tion and his love for growing plants; and which leaves oppor- 
tunity for home life, for study and for social development during 
the long winter evenings. 


(The speaker here introduced letters from practical orchardists 
showing what had actually been done on “abandoned farms.”’) 
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VALUE OF ORCHARD LANDS, 


In view of the recognized value of the orchard crop, it is 
indeed surprising that orchard land, in close proximity to rail- 
road and steamboat points, should be held so low. It is more 
surprising that there are not numerous syndicates for the 
exploitation of these orchard lands. There is not the slightest 
doubt that with proper management the owner of apple orchards 
in New England is surer of a liberal return on his investment 
than is the owner of orange groves in Florida or of silver mines 
in the West. 

One of the best orchard lands in Maine may be bought for 
from $5 to $50 per acre; and I know of hundreds of acres 
within 100 miles of Portland that might rival the great orchards 
of the Ozarks. 

Orchards already in bearing, as in one case already cited, 
are sold at surprisingly low figures. But there is every indi- 
cation that the tide has turned and that the fruit interests of 
the East are to receive a measure of the attention which their 
importance demands. 

I would not minimize the difficulties attending fruit growing. 
Mice and countless hordes of insects and fungous enemies 
demand that the fruit grower be ever on the alert. But there 
is no business or occupation which will permit a man to “‘sit 
and sing himself away to everlasting bliss.” The successful 
ochardist must wage an eternal warfare, just as is the case with 
any other successful business man. 


AN INVESTMENT PLAN, 


A few years ago the Secretary of the Maine State Pomo- 
logical Society outlined a scheme for forming a fruit growers’ 
stock company, which, while it semed altogether feasible, has 
not, so far as I am aware, been carried out in New England— 
though similar organizations are very successful elsewhere. In 
the West and South companies have purchased land, planted 
trees on a large scale, sold capital stock, and declared satis- 
factory dividends. What has been done there can be done in 
New England. 

There are few if any absolutely safe investments that will 
appreciate in value as rapidly as a New England orchard. 
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Excellent fruit land may be purchased almost anywhere in 
New England, for $10 to $50 an acre. If set with desirable 
sorts of apples, and given intelligent treatment, these same lands 
will at the end of ten years be worth at a low estimate $100 an 
acre; while in fifteen years they will be returning a handsome 
dividend on a valuation of from $300 to $800 an acre. The 
increasing value of the orchard year by year, up to twenty-five 
years of age, is an important factor in the problem. To be 
sure the orchard must be cared for and protected during the 
first ten years. But this is not by any means a: dead load to 
carry. Many of the lands which may be included in the tracts 
purchased, already contain profitable bearing orchards. Small 
fruits, or sweet corn, potatoes, and other hoed crops, may be 
grown in the young orchards to meet the expense of cultivation 
and fertilization. “Fillers” of Wealthy or some other early 
maturing sort, which will come into bearing in five years, will 
pay the expense of the orchard before the main trees reach their 
prime. 

An invstment of this nature will certainly stand investigation 
at the hands of conservative capitalists. 


POSSIBILITIES IN OTHER DIRECTIONS. 


While I firmly believe in the future of New England as an 
apple producing region, there are many other ways in which 
the abandoned farms of our fathers may be utilized to advan- 
tage. The reclaiming of “poverty flats,” and similar unprom- 
ising areas in other sections of Massachusetts, has shown the 
capabilities of some of these lands as market gardens. The 
unqualified success which attends the intelligent management 
of dairy herds in all parts of New England; the almost unlim- 
ited demands for the superior sweet corn which is grown in 
Maine and elsewhere; the success attending the extensive oper- 
ations of Professor Sanborn of New Hampshire, in the lines of 
general farming; the rapid advance in the production of pota- 
toes, since the introduction of improved methods; all of these, 
and many more actual commercial operations, go to show the 
possibilities in the direction of a new agriculture for New 
England. 
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“THE COLD STORAGE. PROBLEM: 
By Prof. MAxwe ti J. Dorsey, Orono, Me. 


Fruit growing has gradually developed from a neglected 
adjunct to the general farm to an industry of national con- 
sideration. It is regarded in its original light by some today, 
but that number is gradually becoming smaller. Its extent is 
such that commercial conditions are seriously unbalanced by 
even a partial failure of a crop in any of our extensive fruit 
growing regions. Growers, transportation companies and con- 
sumers suffer alike. The loss, however, is being felt less and 
less as the storage problem is being worked out. 

Cultivating, pruning and spraying is one problem confronting 
the orchardist. But after the crop is grown and harvested in 
good condition another phase of fruit growing presents itseli— 
and that is putting it on the market. Often as much toward 
financial success depends upon marketing the crop in proper 
season and condition, as upon growing a good crop. ‘The efforts 
of an orchardist may result in little profit if it is necessary to 
market the crop when the “glut” is on. Here then is the 
province of cold storage. 

The development of the storage industry within the last 
twenty years has been so rapid that its real extent is not gen- 
erally recognized. 

It is difficult to estimate accurately the present extent of the 
cold storage industry as applied to the fruit industry. No 
reliable data are available. There are probably from 1000 to 
1500 storage plants in the United States today, handling fruit 
in some form. The number is rapidly increasing and no doubt 
they will exert a great influence upon the fruit industry in the 
future. 

The application of refrigeration is not limited to holding fruit 
over season. It is now an extensive adjunct to transportation. 
Applied to both holding fruit over season and to transportation, 
the consumption period of fruit is not only lengthened, but 
growers are able to reach markets heretofore unsupplied. The 
storage industry, perfected along these lines, will enable every 
market to be supplied in and out of season. 
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Broadly speaking, there are two kinds of storage: 

(a) The common method in which no artificial cooling is 
used, and 

(b) Storage where low and even temperatures are secured 
by ice or mechanical refrigeration. Both systems have their 
place in fruit growing. They vary in effectiveness from the 
average cellar to the modern storage plant. 

All fruits are not affected alike by storage. Some, as 
peaches, plums and berries, which ripen quickly, are not well 
adapted to storage; while others, as apples, pears, grapes, etc., 
have a longer period and are consequently better adapted to 
storage. Whatever the length of the ripening period may be, 
cold retards it. 

The action of cold in keping fruit may be summed up under 
two general heads: 

1. It retards chemical changes in the tissue of fruit, which, 
when acting normally, hasten ripening. 

2. Cold retards or prevents the growth of bacteria and 
fungi, which cause decay. Fruit kept in storage often degen- 
erates rapidly when removed on account of advanced chemical 
changes in the tissue. The apple seems to be the better adapted 
to storage requirements than any other of our fruits. 

What temperature is best for the apple in storage? Experi- 
ments seem to show that the apple keeps best, scalds less, and 
rots are checked more at temperatures varying from 31 to 35°. 
Some apples keep better at lower temperatures than others. 
The ripening still continues in storage but not so rapidly. 

How much more rapid does ripening take place in the aver- 
age fruit cellar than in the storage? The following figures 
which will be given are those found in an experiment which I 
cenducted in Michigan. The storage used has a freezing room 
which is cooled by the Cooper-gravity brine system. The cellar 
of the storage, which was used in the experiment, to compare 
with the storage room proper, is moderately dry, and I believe 
can be taken as an index to the average cellar. The average 
temperature of the freezing room September to May was nearly 
35°; that of the cellar, 42°. 

By January 6, 100 per cent of the Keiffer pears in the cellar 
had rotted ; during the same time 3 per cent rotted in the storage. 
By May 22, 100 per cent of Baldwins stored in the cellar rotted, 
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as compared with 2 per cent in the storage. Between the same 
dates, the results on Spys were 21 per cent for the storage and 
100 for the cellar; on Baldwins, 13 in storage, 100 in cellar. 

These figures not only show the advantage of a storage over 
a cellar but they show what influence a small margin of 7 
degrees F. has on the keeping of apples. 

The length of time fruit will stand up after being removed 
from the cellar or storage depends upon its degree of ripeness. 
Some fruits go down very quickly. Some of the best storage 
apples will keep in good condition for weeks after being 
removed. 

The maturity of fruit and the time elapsing from picking 
until being stored, determines largely the life of stored fruits. 
Twenty-one per cent of Spys stored immediately after picking 
rotted as compared with 49 per cent left in a barn ten days 
before storing. In Spys fully ripened, firm and well covered, 
1&8 per cent rotted up to May 22 as contrasted with 62 per 
cent taken from the same trees two weeks later. 

Tests were made to determine the influence of some of the 
common injuries fruit receives, during the process of picking, 
packing and marketing, such as breaking stems, bruising, etc. 
With Spys, Baldwins and Kieffer pears, breaking or pulling 
out of stems had no appreciable influence. The rotting seldom 
took place at the stems. 

Rough handling gave very marked results. Seventy-two per 
cent of Ben Davis, drawn six miles, rotted, as compared with 
13 not drawn and carefully handled; Spys treated in the same 
way, 54 per cent for those drawn six miles and 21 for those 
not. 

There was little difference in the effect of scab and codling 
moth upon the keeping of Spys or Ben Davis. Pouring in 
barrels or boxes was very injurious. This is a common obser- 
vation, but how much does it injure fruit? In the case of Spys, 
Sr per cent as compared with 21 per cent carefully handled; 
Baldwins, 70 per cent as compared with 13 per cent in those 
carefully handled. These records were taken in May. 

Comparisons in many more of these points which come up 
nearly every day in handling fruit could be given. We all know 
injuries result from certain practices, but how much? It was 
an attempt to answer this question that the above experiment 
was conducted. 
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Often during harvesting time weather conditions are such 
that any delay in storing apples after picking causes severe loss. 
This may be avoided if a storage were near at hand. If the 
storage is some distance away, or cannot be reached except by 
rail, still there is a chance for a heavy loss. The heavy traffic 
which is being handled by the railroads often makes it impos- 
sible for them to render immediate service. Cars properly 
iced may be secured at a convenient distance from the orchard, 
even then the terminal service is such that the fruit cannot be 
placed in the storage at once. Again there is a chance for loss. 

In view of these difficulties which are encountered at har- 
vesting by one who attempts to store fruit, the question is often 
asked, “Is it possible for an individual, or a few growers in a 
community, to build a storage of sufficient capacity to carry 
their crop beyond the warm fall weather and incident low 
prices, to a time later on when the fruit can be put upon the 
market after the local product’has been consumed, and in this 
way reach the higher prices? 

This problem has been worked upon in Illinois and answered 
in the affirmative. Three storage houses having a capacity of 
about 2500 barrels were erected in different parts of the state, 
at a cost of about $3500 each. A temperature of 33° was 
maintained with ice for:seven months at a cost of about $140. 
‘The total expense per barrel was 19 cents for the season. If 
the storage could be run at its full capacity, enough would be 
‘saved, taking 50 cents as the average storage charges for the 
‘season, to pay for the building in six years. 

The advantage of having such a storage would be that the 
selling period could be greatly prolonged; the fruit could go 
into the storage at once, thus avoiding loss, and temporary 
packages could be used and the final grading could be left until 
packing. 

In the future the development of the cold storage will greatly 
prolong the consumption period and enable the consumer to 
have fruit the year round. Over-production and resulting low 
prices will find a remedy. The market will demand a better 
grade of fruit. Only the better grades will be handled in the 
storage. Storing and marketing will receive as much attention 
from the careful grower as cultivation and harvesting. 
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MY NATURE STUDIES. 
Miss BERNICE Watson, Gardiner. 


The word uneventful is often applied to the life of the coun- 
try girl, and uneventful it certainly would seem if she did not 
observe and study the beautiful things of Nature which are all 
about her. The country is the home of countless villages of 
little people who carry on their business and private affairs in 
much the same manner as they are carried on by their human 
superiors. It was in the green fields and woods near my coun- 
try home that I first began to study and love these little people. 

My first study of Nature outside my observations at home 
began at Gardiner High School in 1902, under the able instruc- 
tion of Prof. Powers. The fall and winter terms were devoted 
to zoology and consisted mostly of dissecting and drawing, out- 
side of book study. Our first dissection was on the grasshopper. 
We separated the body into its three parts, head, thorax and 
abdomen, and again dissected the parts and mounted them on 
paper with the names of each. When done the mounts were 
very attractive. 

During the fall term we studied the habits of some of the 
insects, and in the winter term again took up dissection, which 
was mostly on the crayfish, lobster, clam and other salt water 
animals that were obtained the previous summer by Prof. 
Powers. In the spring we took up the study of botany. 

We had large books in which we mounted our specimens and 
fully described the parts and habits of each. Below each mount 
we drew some characteristic of the specimen. 

At the meeting of State Grange in 1903, a prize was offered 
the different Granges of the State for the best collection of 
injurious weeds, and during the summer, Miss Thompson, a 
member of Chelsea Grange, and I devoted the most of our time 
to collecting. Our collection numbered 296 specimens and 
drew first prize for our Grange. The prize was offered the 
next year and we got a new collection and first prize again. 
At the State Grange meeting in Lewiston in 1904, we met 
Prof. Hitchings and at his suggestion we made a small collec- 
tion of insects during the summer of 1905. Last winter the 
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State Grange offered prizes for injurious insects and this sum- 
mer we have made a collection of about one thousand specimens, 
part of which is on exhibition in this hall. 

I expect we have furnished considerable fun for some of our 
neighbors and friends. We have doubtless been called freaks 
and cranks, but as Burdette has said, ““A crank, my son, is some- 
thing that makes the wheels go round and insures progress,” 
and I hope we are cranks in our own small ways. 

During Teachers’ Summer School at East Pittston, in 1905, 
Prof. Powers, Miss Thompson and I devoted considerable of 
our time outside of school hours to collecting botanical speci- 
mens. Prof. Powers organized a Nature Study Class, and 
afternoons we took long walks through the fields and woods. 
We carried trowels for digging our plants and vasculums for 
carrying them. Prof. Powers led us through briars and over 
stone walls, but he always knew where he was going and what 
he was going to find. 

Most of my Nature Study has been field work and observa- 
tions in the fields and woods. To study Nature one should be 
out with the things of Nature. A book full of things some one 
else has seen is not as instructive as having the little people 

themselves tell one of their ways and homes.” 

One of the best ways to study the life history of the butterfly 
is to collect the caterpillar, feed it, watch it eat and study its 
habits. When it has eaten all it wants, watch it go into the 
chrysalis state. The Black Swallow-tail which feeds on the 
carrots fastens itself to the side of some board or box, doubles 
its head a little under its body and slowly turns into a brownish 
chrysalis. The Polyphemus, a large green caterpillar which 
feeds on the elm, weaves a covering for itself of fine white silk. 
I watched one weave its cocoon last summer, and it wove a net- 
work around itself first, a part of the time having to stand on 
its head. Out of curiosity I began to pull the little silken 
thread which it secreted from its mouth. After secreting about 
two yards it refused to throw away any more, but it had plenty 
left and soon completed its winter home. The silk hardened 
when it had been in the air a short time and was as strong as 
fine thread. In the spring it broke open the cocoon and came 
out a moth. At first its wings were small and damp, but they 


developed quickly and after being in the air a short time became 
6 
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dry and strong. The female moth lays her eggs on some leaf 
where the young caterpillars can feed when they hatch, and 
soon dies. 

When one starts out on a collecting trip he should always 
carry a net, poison jar, a little box in which to put larve and 
other things he does not wish killed. If he is after dragon flies 
he should go to some bog or swamp where they breed, and 
there they can be found in great abundance in the different 
stages of development. The blossoms of golden rod and 
meadow sweet are always sure to have some beetle or fly on 
them. The flowers and insects are closely connected. The 
flowers provide the honey-loving insects with honey and while 
they are securing this sweet they fertilize the flower by carry- 
ing the pollen from blossom to blossom. Every flower hangs 
out a little sign which reads to the beetle or fly, “Honey for 
sale.’ In some blossoms like the mayflower it is the sweet 
perfume we all enjoy so much; in the carrion flower it is the 
offensive odor of decayed meat; but in both the sign reads the 
same to the different individuals it desires to attract. When 
the insect goes into the flower for the nectar it knows is there, 
it brushes carelessly against the little pollen boxes or stigmas 
and shakes the’ little yellow dust onto its body. It afterward 
brushes against the pistils and leaves small particles of dust on 
them. These go down into the lower part of the pistil, or 
ovary, fuse with the little ovules and thus the little seeds are 
made and immediately begin to grow, and in this way the insect 
pays the flower for the honey it has taken away. As soon as the 
flower is fertilized it takes in the sign and the parts of the 

lossom fall off and there is nothing left but the seed-pod or 
fruit. 

One should study the lives of the insects as they are in their 
own little homes. Upon close examination one finds that the 
beetles, bugs, flies, wasps, etc., have six legs, while the spiders, 
harvest-men, etc., have eight. The bodies of many of the 
insects are made up of three parts, head, thorax and abdomen, 
the wings being fastened to the thorax. In some the head and 
thorax are so closely connected we say these insects are made 
up of two parts, cephalo-thorax and abdomen. Most insects 
have two pairs of wings; in the bugs and beetles the outside 
pair are hard-shelled and protect the delicate under wings, many 
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of which are bright-colored, as, for instance, those of the potato 
beetle. The upper wings of the bees and wasps have little 
hooks on them. When a bee wishes to fly faster than it can 
go when using its two larger wings, it hooks the smaller onto 
the larger and so increases its speed. 

After returning from a collecting trip the insects should be 
kept in the poison jar until the muscles have relaxed before 
mounting. This generally takes about twenty-four hours. 
They should remain on the mounting boards until thoroughly 
dry—the time generally being two weeks—then removed to 
cases as near insect proof as possible. Great care should be 
taken in handling the moths and butterflies so as not to brush 
the scales from their wings and bodies. Even while looking 
at the mounted specimen one cannot help but notice the perfect 
blending of colors, the exactness and beauty in each curve and 
line, and when studying the live specimen, how many examples 
of industry, how many lessons of love and patience, they show 
and teach to those who are so far above them in the scale of 
animal life. This is one of the reasons why I think Nature 
Study should be taught in the public schools. It broadens the 
child’s ideas and makes him understand more fully his place in 
the animal kingdom. The regular teacher should devote a 
short period each day to talks on these things, and once a week 
a Nature Study teacher should come to bring and explain speci- 
mens and assign a subject for the next week’s study. She 
should be one who can devote her time to the study of insects 
and plants and be familiar with their habits and homes, who 
can tell of the things she sees to her pupils in a way that will 
enable them to see and understand her meanings. 

Many of our regular teachers have had no especial training 
in lines of Nature work, and because of this lack they fail to 
interest their pupils on this grand subject. Every town, there- 
fore, should employ a special Nature Study teacher who should 
go about from school to school, visiting each room in turn at 
least once a week. 

During the Nature Study period the children’s thoughts 
should be wholly on the subject under discussion, and if the 
teacher understands and is interested in her work she cannot 
fail of success. It is the child in the primary grade who should 
be taught the things that are all about him. In childhood he 
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should become familiar with the Nature World of which every 
child is a part, so that in manhood he can take his place in the 
more complicated world of action. 

In one of the rooms which I visited regularly this spring as 
special Nature Study teacher, the pupils were so interested they 
would leave their seats and come to the desk without permission 
with questions for me to answer. At last the teacher told them 
they would have to remain after school if they did so again. 
It had no effect. They came just the same and I was obliged to 
tell them myself that they must stay in their seats if they wanted 
me to talk with them. The school was one of the best disci- 
plined, but’ their interest in this study made them forget the 
regulations of the school. The pupils in this school were no 
exception to pupils in every school. Boys and girls the world 
over love the fields and woods, the hills and brooks, and they 
are always ready to respond when they are appealed to by the 
teacher. This teacher, as she leads them on from insect to 
flower, must show them the inter-relation between the animal 
and the vegetable world and the important part played by each 
in the economy of Nature. 

She should teach them to be able to distinguish the beneficial 
plants and insects from the poisonous and injurious, to know 
where they live, and some of their characteristics and habits. 
Under her instruction they would soon learn that some of our 
most injurious insects are the beautiful moths and butterflies 
and that they should be destroyed; that the ichneumon flv is 
beneficial as it lays its eggs in the chrysalis of. the moths and 
butterflies, and that these when they hatch feed upon and destroy 
the contents. She should also teach them to see the beauty and 
art in all things pertaining to Nature, and above all the love 
and nearness of the One who has put these wonderful things 
here for us to see and enjoy. She should lead the child to 
understand that he is a part of this grand subject and that he 
has a special place in it, and nine times out of ten she will find 
that Nature Study appeals to that big overgrown boy up there 
in the back seat who never studies but is always looking out 
of the window with a dreamy expression in his eyes. His 
teacher calls him lazy and dull, but see how his eyes brighten 
and his form straightens when the Nature Study teacher comes 
into the room. Watch him some day when he is playing truant 
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out in the woods and fields, where the things he is interested 
in are all about him. His eyes are bright, his movements are 
quick and alert. He is with Nature, and Nature’s God has 
given him those things which enable him to see and understand. 

He is not interested in his books and before he ever will be. 
the teacher must show her interest in the things which appeal 
to him. If he sees she cares for the things he knows and loves, 
he will soon become interested in the lessons she is trying to 
teach him. 

The boy in the other corner seat who always sits erect and has 
a bright; attentive look is also glad to see the Nature Study 
teacher, his interest in the things around him increases, and he 
thinks more of the love and power of the Creator of all these 
wonderful things. He is already interested in his studies and 
does not need to be appealed to as does the dull boy. 

And so I say, Nature Study should be taught from the 
Kindergarten up. It broadens the child’s ideas and gives him 
a greater desire for further knowledge. 

Only those whose hearts are close to Nature and whose ears 
are ever ready and willing to hear and understand her many 
voices can appreciate the joy of the botanist when he comes 
upon a group of Mother Nature’s children playfully hiding 
behind some fallen tree or huge boulder. What is there more 
pleasing on a warm summer day than a ramble in the woods 
where the flowers are to be seen in their home dresses? How 
restful and peaceful they look as the breeze gently sways their 
frail forms to and fro. They seem to be talking to each other 
and nodding their pretty heads in response to their neighbors’ 
questionings. How many of us when we stoop and pick one 
of these little nature folk think that while we are only taking 
one blossom out of God’s garden for our pleasure, we are at 
the same time preventing dozens of others from growing the 
next year. But Mother Nature is always glad to give us pleas- 
ure in our rambles and that is why she puts so many of her 
children where we can see and love them. 

I do not believe there is any person, if he has any love at all 
for the things of Nature, who does not have a feeling of humble 
exultation when he comes unexpectedly upon a group of the 
Lady’s Slipper or Moccasin Flower, clustered in some remote 
thicket. They have such a bashful, trustful look as they stand 


8&8 STATE POMOLOGICAL SOCIETY. 


with their fresh green leaves and nodding yellow heads in this 
cool secluded place. When we stop to read Nature’s language, 
we know they are bidding us welcome, but if we should come 
upon them in a careless way, with no thought of the beautiful 
things around us, we would be unable to read the welcome and 
pass by the beauties of the wood without knowing the pleasure 
that might have been ours. In some shady place we see the 
Foam Flower and we cannot help but think how closely it 
resembles its name. The snowy white blossoms as they are 
gently swayed by the breeze make one think of the sea foam 
as it breaks on the rocks and beaches at the seashore. We go 
into some art gallery and gaze with awe at some beautiful 
painting. At a distance there is nothing to mar its beauty, but 
a nearer view shows little imperfections that have not been 
noticed before. It is not so with the pictures of Nature. The 
nearer we come, the more minutely we inspect them, the more 
wonderful are their designs, the more clearly their component 
parts stand revealed. 

This world is God’s garden and Dame Nature is the gardener. 
She teaches each spear of grass, each flower, each leaf, the love 
and goodness of God, and thus we, when we study and read the 
language of the things about us, cannot help but learn the lessons 
of love and purity. 
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HOW: TO. GROW DAHLIAS IN MAINE. 
Mrs. Besste M. Rupert, Portland. 


The Dahlia is a tuberous-rooted perennial—a native of Mex- 
ico—and first discovered by Baron Humboldt in 1789. It was 
sent by him to Professor Cavanilles, of the Botanical Gardens, 
Madrid, who named it Dahlia in honor of the celebrated Swed- 
ish botanist, Professor Andrew Dahl. The same year, 1780, 
it was introduced in England by the Marchioness of Butte, who 
secured the plant from Professor Cavanilles. Although this 
plant was grown under glass and received the greatest possible 
care, it was finally lost, and was re-introduced into England 
in 1804 by Lady Holland. The plant was then introduced in 
France, Spain and Germany, where it received great attention 
and where it is still prized to this day as one of the finest sum- 
mer and autumn blooming plants. 

Other species were found and introduced from Mexico and 
became general favorites with botanists and gardeners, who 
raised many new varieties from selected seed. The first double 
variety was introduced in 1814. From this and several other 
varieties that quickly followed we get nearly all of our present 
named varieties. 

Though found so close to the United States, the Dahlia was 
not introduced directly from Mexico, but was introduced from 
England shortly after, in the form of several improved varieties. 

During the thirty or forty years of constant improvement 
which followed, the constant aim was to produce perfectly 
double, regular, ball-shaped flowers. The nearer a perfect ball 
they were, the more highly they were prized. This type had 
reached perfection by 1840 and was then considered the only 
type worth growing. At this time the Dahlia was the favorite 
garden plant with amateurs, gardeners and florists. 

As the demand for Dahlias seemed to be assured, the florists 
continued to grow mostly the single and ball-shaped varieties, 
ceased to strive after new forms, and continued to grow the 
same varieties from year to year. Naturally a decline in the 
demand for roots followed, as many had become tired of the 
stiff form of the old variety, and others having a complete col- 
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lection of the kinds offered began to look about for something 
new. The Dahlia received less and less attention as the years 
went by until at last it became almost impossible to get good 
varieties true to name. Fortunately, however, the demand in 
England was for loose, graceful flowers, and new types were 
produced to conform to the general demand. Interest was at 
once revived, specialists took the Dahlia in hand and as a result 
we have cactus and decorative varieties that are marvels of 
superb beauty, not only in form but in their beautiful shades, 
tints and exquisite finish. 

The demand for Dahlias has so increased in the past few 
years that they now form a part of the florist’s stock of cut 
flowers, and thousands of blooms are daily used in the large 
cities in the making of exquisite bouquets, designs and deco- 
rations, many times at a higher price than paid for roses. 
There is nothing more useful as a cut flower than the Dahlia, 
coming as it does when other good flowers are gone. The 
flowers are both large and small, according to the variety, of 
every conceivable color, of exquisite texture and finish, and 
most of the varieties have long stems and beautiful foliage. 


VARIETIES, 


Dahlias are divided into two sections, double and single. 
Each section is again divided into classes, according to size, 
form and arrangement of colors. Double Dahlias are divided 
into five classes: Cactus, Decorative, Show, Fancy and Pompon. 
The Cactus is of quite recent introduction and is the most beau- 
tiful of all the Dahlia family. The flowers are very large, of 
most exquisite finish, soft, delicate, graceful, perfectly double, 
irregular in outline, loosely arranged, and almost all the varie- 
ties are borne on long stems. The petals are long and narrow, 
with the edges folded backward, instead of forward as in the 
ball-shaped varieties. In some plants the edges of the petals 
will actually meet, in others the petals are nearly straight. The 
coloring of this class, the blending of shades and tints, is sur- 
passingly beautiful. 

In form, Decorative Dahlias are about half-way between 
Cactus and Show Dahlias, being loosely arranged and of largest 
size. The petals are long, broad, beautiful and regular, though 
they vary some in the different varieties. The flowers have the 
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same exquisite finish and coloring of the Cactus Dahlia and 
both are strong growers and profuse bloomers. 

Show and Fancy Dahlias are a branch of the old ball-shaped 
varieties, but are distinctly different in color arrangement. 
Show Dahlias are large, double to the center, very regular as 
though grown in a mould, and in some varieties the petals roll 
back to the stem, forming a perfect ball. They embrace the full 
range of colors, except blue, being either solid, self-colored or 
edged, or shaded darker than the ground color. This is the 
oldest form of the Dahlia and is better known and more univer- 
sally grown than any other class. 

Fancy Dahlias are very popular, owing to the beautiful com- 
binations of color in the same flower. The term “Variegated” 
is more often applied than “Fancy,” as they are splashed, mot- 
tled, penciled and margined in every conceivable manner and 
form. The flowers are large, beautiful and regular, quite vari- 
able as a rule, often showing but one color, showing fancy 
flowers in some localities and solid colors in others, with no 
apparent cause. 

Pompons are also of the ball-shaped variety, having small, 
perfectly formed flowers, highly colored, many of them beauti- 
fully variegated. The plants are usually of dwarf, compact 
growth, and are always covered with a mass of flowers. They 
are largely used for cutting as the flowers are always small, 
have very long stems, and last a very long while after being cut. 
They are especially good for planting on small grounds, where 
a large collection is desired as they can be planted much closer 
than any other variety. 

A perfect single Dahlia should have but eight petals and the 
petals should be of the same length. They are very beautiful 
and graceful and when better known will be included in every 
collection. In some the petals are long, narrow and irregular, 
sometimes twisted at the tip; in others they are broad and flat, 
overlapping each other. In the Collarette Single, there is a 
second row’ of small petals arranged like a collar around the 
center. They embrace the full range of colors, some being self- 
colored, edged and shaded darker than the ground color, others 
being spotted, striped and variegated in every possible manner. 
The flowers vary in size, the smallest measuring about two 
inches in diameter to the largest measuring eight inches. 
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CULTURE. 


One of the most important points to be considered is location. 
To get the best results select an open situation, where the plants 
can get plenty of sun and air. They will grow and give some 
blooms in almost any place, even when shaded by trees and 
buildings, but no plant is satisfactory unless it does its best. 
Planted in the open garden they will bloom profusely until cut 
off by frost. Planted along an exposed walk or drive they 
make a beautiful and effective border. They can be massed 
or banked effectively and are good for bedding purposes. Some 
people train the taller varieties on trellises, others let them 
spread on the ground, giving the effect of a bed of low growing 
flowers. Planted in the shade they make a tall but soft growth 
and bloom sparingly. Dahlias are seldom a success, however, 
when planted under or too near large trees. The trees not only 
rob them of sunshine and air, but the roots, large and far- 
reaching, rob the ground of both moisture and nutriment. 

Any moderately rich soil that will grow good corn will grow 
good Dahlias, if all other conditions are favorable. Sandy loam 
is best, however, as it will resist drought better. The plants 
are strong, robust growers, and are not particular as to the kind 
of fertilizer given as long as it contains the necessary elements 
for their development. Make the soil mellow by ploughing or 
spading a foot deep or more. Thorough preparation of the 
soil is essential as it not only enables the roots to grow deeper 
after moisture during dry weather, but affords good drainage 
aiter heavy rains. 

Dahlias should not be planted till the ground becomes thor- 
oughly warmed, usually about May 2oth in this vicinity. The 
plants grow very rapidly and when planted about this time give 
better satisfaction than when planted earlier. Plants coming 
into bloom the latter part of August also give better satisfaction 
than those that come into bloom in July. However, tubers may 
be planted much later than May 2oth. I had in my garden 
this summer four tubers that were planted about the 1oth of 
July. I exhibited blooms from one of them at the Central 
Maine Fair, Waterville, September 11th. 

Dahlias are propagated by seeds to produce new varieties, 
and by division of roots. Division of roots is the easiest and 
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most satisfactory method of propagation and the one followed 
as far as possible by all growers. As the eyes are not on the 
tubers, but on the crown to which the tuber is attached, care 
must be taken to see that each tuber has at least one eye. It 
is therefore best to start the eyes by placing the clump of tubers 
in a warm, moist place a short time before dividing them. 
Some people let the shoots get considerable size before setting 
them out as plants. I find that by placing the tubers in the 
ground direct, I get better, stronger plants than when I start 
them in the house. In buying Dahlias it is always wise to give 
strong field roots the preference, as they give better results 
the first year. 

Many grow Dahlias from seed as an experiment, yet seeds 
are generally planted to produce new varieties only. Growing 
from seed is very fascinating owing to the uncertainty, as seeds 
do not reproduce the variety true to type, and then you may 
possibly get a new variety. 

Plant Cactus, Show, Fancy and Single varieties three to four 
feet apart; Pompons two to two and one-half feet apart. Plant 
from four to six inches deep, according to soil and location, and 
cover from one to two inches at time of planting. Allow but 
one stalk to grow, and as it grows draw the soil in around it till 
the ground is level, but do not hill up. Pinching tall growing 
varieties just above the ground causes the plants to branch at 
the surface, thus making a stronger and more compact plant. 
Some growers use this branching system and consider staking 
unnecessary. However, staking securely is the surest protec- 
tion against wind. 

The plant will grow very rapidly and must be kept thoroughly 
free from weeds, the ground kept fine and mellow by frequent 
stirrings. Never allow a crust to form around the plants. 
Cease all deep cultivation before the plants come into bloom, 
and do not again stir the soil deeper than one inch, as immense 
quantities of feeding roots would be destroyed. Frequent stir- 
ring prevents excessive evaporation of moisture and keeps the 
under soil cool and moist. When the plants begin to bloom a 
heavy mulching of fine decomposed stable dressing will be found 
very beneficial, as it will help to make flowers instead of foliage 
as is often the case where the ground is made too rich at time 
of planting. If the supply of nourishment becomes exhausted, 
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the plants stop growing and the flowers grow smaller. People 
say they are “bloomed out,” but they are really “starved out.” 
The object sought in growing Dahlias—large, beautiful flowers, 
and plenty of them—is best obtained by feeding the flowers 
after the plant has developed rather than by feeding the plant 
before the flower appears. Some Dahlias bloom so freely that 
it is necessary to disbud them because the plant cannot supply 
nourishment enough to perfect all the buds that form. 

If good strong roots are planted and the ground kept thor- 
cughly cultivated, there will be little need of watering. If it 
is very hot and dry after the plants come into bloom, water 
thoroughly once a week, taking care not to wet the blooms. It 
is best net to let the plants suffer for want of water, not to 
water unless they need it, but when you do water them do it 
thoroughly, taking care to stir the soil the next day to prevent 
evaporation. 

The Dahlia is unusually free from disease and insects. Cut- 
worms sometimes cut off small shoots. You will always find 
the worm in the ground close by the plant it has cut off. As 
a preventive, use a small handful of slaked lime around the 
pliant as soon as it comes through the ground. 

As soon as the plants have been killed by the frost, lift the 
roots, remove the loose soil, and expose to the sun and air for 
a few hours to dry. Cut off the stalks quite close to the clump 
and pack not too closely in boxes or barrels, in a frost-proof 
cellar. A covering of dry earth or sand will prevent the roots 
from shriveling by excluding the air and preserving a more 
even temperature. Be careful, however, that the clumps are 
perfectly dry before covering. 


In conclusion, let me say there is really no flower that will 
give so much pleasure for so little care and expense. It com- 
bines more good qualities than any other flower grown in the 
open garden, where it can be had in perfection from July until 
cut down by frost. The plant is a strong, robust grower, will 
grow in almost any position, and almost any soil, if given the 
proper nutriment. In the Dahlia can be found not only every 
color except blue, but every intermediate shade and tint from 
the softest to the richest, the most beautiful combination of 
colors, the most marvelous blending of shades and tints. There 
is even a green Dahlia—Verdiflora—which is quite a curiosity 
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on account of there being no true petals, and the sepals or bracts 
developing into petals. While there has not been a true blue 
variety produced as yet, many believe it is only a question of 
a little time, for there are already several purples containing 
blue shades. It is ease of culture, combined with its varied 
habits and adaptability to conditions, that makes the plant so 
valued and popular. 

As a cut-flower the Dahlia is unsurpassed owing to its great 
diversity of form and its brilliant coloring. They vary in size 
from the smallest Pompons, measuring about one inch and a 
half in diameter, to the largest of the Decoratives, measuring 
six to eight inches—sometimes measuring even more. Dahlias 
can be grown to perfection in any and every garden, with but 
little care and expense, if attention is given to their simple 
requirements. No matter how many other plants may fail to 
thrive, or whether the season be wet or dry, you can grow them 
successfully if you but try. If you admire beautiful flowers 
and want them in profusion from July till frost, plant Dahlias 
and you will be delighted. 


HOME INDUSTRIES FOR FARMERS’ DAUGHTERS. 
Mrs. V. P. DECosTER, Buckfield. 
I. FLORICULTURE. 


Since it is no longer necessary for the farmer’s daughter to 
go to the city, or become a country school teacher, in order to 
become self-supporting, we will consider a few of the many 
ways now open to them, by which they can acquire a good 
income and still remain upon the farm. 

As the country is coming in closer touch with the city through 
telephone, rural delivery and electrics it makes it possible to 
carry on many kinds of business which formerly could only be 
done near a market. Greenhouses are now quite frequently 
found at some distance from cities, as they can take orders by 
telephone. | . 

Women seem especially adapted to this kind of work, even 
though there is much hard labor connected with it. We have 
one lady in this society who owns a greenhouse in one of our 
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Maine towns, although not exactly in the country. She does 
the work herself, even to shoveling seventeen tons of coal each 
winter. She has everything planned and built in a way to make 
it as easy as possible. 

She tells me that her greenhouse, which is sixty feet long, 
cost her $600, but she paid for it and the running expenses, 
during the first six years. She makes a specialty of raising 
carnations and roses in winter and bedding plants in the spring. 
One Marchiel Neil rose pruned last March and at Decoration 
time, sold five hundred blossoms, and cut over one thousand 
within three weeks. The plant was originally a La Mare rose 
and grafted at two years. 

Another woman in the town of Turner began by raising 
tomatoes, pansies, etc., in her kitchen windows for her neigh- 
bors. Gradually she worked into cold frames, then hot beds, 
and as her business increased she built a greenhouse and worked 
up.a good paying trade. 

I know one lady who lives in a village where there are quite 
a lot of summer boarders who has bought gloxinia bulbs in 
the winter at $1.00 per dozen and had them well grown and 
in bloom in the summer and sold them at fifty cents each. 


II. SMALL FRUITS. 


The raising of small fruits has also been successfully carried 
on by women. Those who have attended some of our past 
pomological meetings have heard very interesting papers by 
women who have had practical experience in that line. I was 
visiting one day in one of our villages when a girl about four- 
teen years old drove along the street with an express wagon 
filled with boxes of cultivated raspberries. Evidently it was a 
regular day for her trip, for it seemed as though the women 
at every house were watching for her, and without being obliged 
to even offer her berries for sale, they were soon al! gone at 
fifteen cents per box. 

I recently visited a farm in Livermore where a young couple 
have built a new house and started into the small fruit business. 
This year from their Cuthbert raspberry bed, twelve rods in 
length and two rods in width, they picked 928 quarts; from 
Snyder blackberries, ten by two rods, 786 quarts. 
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I have also corresponded with a lady in that town who has 
an acre of raspberries, from which she has picked forty bushels. 
Most of these were sold fresh, but she canned about six bushels 
which she sold at 20 cents per pint or 33 1-3 cents per quart, 
and the jars returned. 

Celery: In connection with berries celery is a profitable crop 
to raise. With only help from a man to prepare the ground 
a woman could raise hundreds of plants. One spring I raised 
six hundred small plants in the house. These were set out in 
solid beds, the plants about six inches apart each way. They 
were the self-blanching varieties like White Plume and Golden 
Self-blanching. The soil was very rich and moist, in fact it 
was on a slope where it had received the wash from the barn- 
yard. The plants grew so large and so closely together that 
they required no blanching except boards around the outside. 

In the fall we lifted them carefully by the roots and set them 
in shallow boxes, a dozen in a box, and sold them in our village 
at seventy-five cents per box and thought that a good price. 
But a friend of mine has done the same thing and found no 
trouble in getting $1.25 per box. Families like to buy boxes 
to keep in the cellar, and the stores also will buy it that way. 


III. POULTRY. 


For a steady, all the year round work and income, I know 
of nothing better for a woman on the farm than poultry. 

Keeping poultry by the hundreds of course is a very different 
matter from keeping a dozen or so and letting them pick up 
their own living. Women seem to be well adapted to managing 
incubators and brooders, and these are almost indispensable 
now in a large business. Hens are contrary things sometimes, 
and they won’t always set just when you want them to, and if 
you want a nice lot of eggs to sell about this time, when it 
looks as though there is no limit to the price in Boston, it is 
quite necessary to have your pullets hatched pretty early in 
April. There is a great advantage in having them all just 
about the same age, as they can run together and have the same 
feed. 

The methods now practiced in using dry feeds make the work 
so much lighter that one woman can care for several hundred 
hens. 
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Incubators. 


When you buy an incubator get the best in the market, and 
get a big one. You can run a large one with almost the same 
work and expense as a small one, thus you have your chickens 
all of the same age, and if there should be more than you wish 
for there is always a sale for incubator chicks. In fact, one 
can do a good business in selling newly hatched chicks. Three 
years ago I sold several hundred and the next year had inquiries 
for two thousand more than I could furnish. 

The cockerels hatched in March and early April will sell at 
a good profit as broilers in June, thus leaving the field clear to 
the pullets. 

Colony House. 


We like the colony house plan, building them about 7x12 feet 
and putting two Peep o’ Day brooders into one house with from 
fifty to seventy-five chicks in each brooder. The pullets remain 
in the colony houses until time to go into winter quarters. 


Thoroughbreds. 


It pays to keep thoroughbred stock of some variety. Then 
your eggs are uniform and you can gradually work up a sale 
for eggs for hatching. The large brown egg always sells 
better in Maine and Massachusetts than a white one. Eggs 
sell higher in Boston than almost anywhere in the country. 
Last month for large brown eggs we got ten cents per dozen 
more than the markets near home were paying. So a person 
intending to go into the business will do well to consider the 
size and color of the egg as well as the kind of stock. 

Poultry is one of the industries a woman can work at and 
still do her housework (if there is not too much of it). Two 
years ago I kept an account of what I made on chickens alone. 
From the cost of the eggs in the incubators up to September 
I cleared $56 in cash and I had on hand one hundred and six 
pullets worth one dollar each, thus making a total of $162. 
And this, you see, was only the chicken side of the business, as 
the man of the house was attending the hens and egg depart- 
ment. 


STATE POMOLOGICAL SOCIETY. 99 


IV. PRESERVES AND PICKLES. 


Home preserves, jellies and pickles is an industry seldom 
found to any extent, and yet I know there is a large field open 
here at good profit. There are hundreds of dollars worth of 
fruit wasted which might be turned to profit. I have known 
several women to start in this business and give it up. 

The trouble is, they try to compete with large factories in a 
low-priced class of goods. The only way to make it pay is to 
make a superior article and have private customers. 

Why, do you know how the cheap jellies are made? Such 
ones as your grocer sells for ten cents a glass? 

Let me tell you. I have had the privilege of going through 
one of the largest preserving houses in the country, where I 
saw the jelly being made. In a large room on one of the upper 
floors of the building were many bran sacks filled with the dried 
skins and cores of apples from evaporating factories. It is 
quite safe to conclude there might have been a little dirt on 
some of the skins. However, they were dumped into an 
immense iron kettle, water added, and they were then cooked 
a certain length of time, and then the juice was drawn off at 
the bottom and strained into a large tunnel and spout which 
went through the floor down into other kettles in a room below. 
Here sufficient glucose was added to make it the required sweet- 
ness, and it was again boiled till it became jelly. Then it was 
put into jelly tumblers, and after hardening, was sent to the 
labeling room, where girls pasted on all kinds of beautiful 
labels. The labels looked very attractive, with the names and 
pictures of different kinds of fruits, but the jelly was all the 
same, apple skins and glucose. Oi course they made some bet- 
ter jellies and pure articles, but you never see those except in 
the high-priced fancy groceries. 

Of course the farmer’s wife who uses only good fruit and pure 
sugar, and buys glasses in small quantities, cannot compete with 
that class of goods. But there is a call for the pure article put 
up in an attractive package.. 

A few years ago we had so many Red Astrachans that there 
was no sale or give away for them, and I conceived the idea 
of making them into jelly. I made it just as nice as I knew 
how, and put it up in tall thin soda glasses, with paraffine wax 
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and paper over the top. The glass and jelly both were so clear 
that you could see to read through it. 

Then I went to one of the high-priced fancy grocery stores, 
in one of our large cities, and asked the man who had charge 
of the jelly department if he ever bought home-made jellies. 
At the question a “tired look” came over his face, and he 
answered, “No, I don’t any more. Just step here and see 
what I have on hand.” Then he showed me a large number 
of common jelly tumblers covered with tin covers, under whose 
edges sticky drops were oozing down the glass, and as he lifted 
some of the covers I could see the jelly was covered with yellow 
and white mold. “There,” he said, “I bought a number of 
dozen of those and I can’t sell them at even ten cents a glass.” 

“T shouldn’t think you could,” I answered. “I don’t want to 
sell such jelly as that. I have a nice jelly in an attractive glass, 
and I want a good price for it. I know people will buy it if 
they see it.”” Then he began to get a little interested and after 
some talk said I might send him a sample and he would consider 
it. So I sent a sample, and he offered me four dollars a Cozen, 
of his own accord. And those glasses only held one-half as 
much again as the ten-cent glasses, but the glasses ccst $1 per 
dozen at wholesale. The secret was the glass and the jelly 
were so clear it looked attractive at a glance. 

One woman who has sold quite a lot of jellies this year te 
private customers in Massachusetts, gave me the following 
prices, which she has received: 

Currant jelly, $3.60 per dozen or 30 cents per glass; apple 
jelly, $2.50 per dozen; wild grape jelly, $3.25 per dozen ;. pre- 
served pineapple, per pint, 55 cents. 


APPLE JELLIES. 


By using different flavorings a great variety of jellies can 
be made from apples. Quince added to apple makes one of the 
very best. Many people are very fond of jelly from Porter 
apples. This can be made so clear that it will be almost white, 
but red jellies generally sell better than the light-colored ones 
unless the customer desires the particular flavor. 

Apple jellies can be made well into the winter, thus prolong- 
ing the working season and making a good market for number 
two apples. A rose geranium leaf dropped into the boiling 
syrup gives a delicate flavor which some people like. 
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Apples can also be combined with other fruits which do not 
jelly easily, like the peach. When used with grapes, the apple 
juice helps prevent the grape from crystallizing, which so often 
is a trouble in keeping grape jelly. 


CURRANT JELLY. 


Currant jelly will bring a higher price than any other. I[ 
think raspberry. and currant combined make even a finer jelly 
than the currant alone. 

Currants are very easy to raise, with just a little work in 

using hellebore at the proper season to keep down the currant 
worms. It is a wonder to me that farmers do not raise more 
currants than they do. 
_ Rhubarb is a valuable addition to the preserve department. 
People who do not care for it alone, often like it in combination 
with fruits. For instance, it can be used with strawberries and 
raspberries, by cooking it a long time first with sugar until the 
rhubarb is a rich jelly red and then just adding the berries to 
the rich syrup and barely scalding them through. The rhu- 
barb gives a rich body and the berries the flavor. When care- 
fully cooked with about one-third rhubarb to two-thirds berries, 
few people will even know the rhubarb is in it. 


RASPBERRY SHRUB. 


Raspberry shrub is also easily made on the farm where they 
have good cider vinegar, and in these days of punch, which is 
served so frequently, would find a ready market. 

The best of jelly can be spoiled for market by a cheap glass. 
It is just the same in putting up berries, plums or other fruits 
in jars. If they are all mushed together in a kettle and then 
poured into a green glass jar they are not one-half as attractive 
as when put into a white glass jar and cooked in the jar. Many 
people make a mistake in cooking berries too long, which hurts 
both color and flavor. 

PICKLES, 


I have experimented also with chopped tomato pickles and 
know one can easily find customers for that even in country 
villages, The secret is to decide upon something you know 
you can make first-class and then hunt up your market. If you 
can make something a little better than any one else, stick to it 
and you can gradually create a demand for it. 
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I will give you a short account of what one woman has done 
in the city, and certainly a woman on a farm where so much of 
the material practically costs so little, can do far better. This ~ 
account was sent me by a lady well acquainted with the person 
who did it. She was a physician’s wife in Worcester. Her 
husband died very suddenly, leaving her with two small chil- 
dren looking to her for their support. It occurred to her one 
day as she heard a friend remark that she was going away for 
the summer and she “did wish she knew of some one that could 
put up her fruit and make her jelly and pickles for her’—why 
could she not undertake it? 

The lady was delighted with the prospect and the work was 
engaged. If she could do for one, why not for many? As 
soon as it became known that she would do the work, orders 
came from far and near. She went to a commission house and 
purchased the very best fruit at wholesale prices, also her sugar 
in 100-pound sacks. Her jelly tumblers and jars she bought 
at wholesale, so she was able to make enough on her jars when 
the fruit was sold to pay for the breakage. 

With material bargained for she was ready for business. 
Taking the fruits in order, strawberries, currant jelly, spiced 
currants, raspberries, blueberries, blackberries, cherries, crab- 
apples, plums, pears, grapes, and so on through the list of fruits 
she worked until pickling time; then came pickled pears, tomato 
pickles of all kinds, mixed and plain, cucumber pickles, canned 
ripe tomatoes, chili sauce, catsup and everything that could be 
thought of that would sell. 

Unaided by any one, with the care of two babies, from early 
season till fall, on a gas stove, that brave little woman put up 
one thousand tumblers of jelly, which she sold for $3 a dozen; 
ninety-five dozen quart jars of fruit, which of course varied in 
price according to the fruit and the way it was canned. - 

She kept her books with the same care as any business, so 
at the end of the season she could tell within a cent where she 
stood. Her expenses for her business including fruits, tum- 
blers, jars, sugar and fuel, amounted to seven hundred and fifty 
dollars; her net profit for her work was five hundred dollars. 

There were slight losses from breakage and now and then 
a jar of fruit would be lost. On almost all her fruit she doubled 
her money, and that is, I believe, the rule for such things. In 
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many cases the jars were furnished by the parties. She said if 
she could have hired competent help there would have been no 
_ limit to her business, as her goods sold faster than she could 
produce them. 

To do an extensive business, at a profit, it is needless to say 
that all materials such as glasses and sugar should be purchased 
at wholesale and as much fruit as possible raised on one’s own 
farm, although it pays even to buy that at wholesale prices. 

I think there is more profit in pickles than in jellies, as toma- 
toes and cucumbers can be so easily grown and our waste apples 
made into cider vinegar. I first experimented with the chopped 
tomato picalilli. I made up samples and sent a person through 
our village to the different houses, to take orders. Most of the 
ladies sent their own jars to be filled. 


HOW TO FIND CUSTOMERS, 


There are so many women in the city now who spend the 
summer months in the country just at the time when fruit should 
be put up that there is no trouble in working up a class of good 
paying customers, to the person who can furnish the desired 
goods. One needs only to make up attractive samples and show 
them to the summer boarders and the orders are sure to come. 
Every satisfied customer is sure to find you several other cus- 
tomers. 

Now I have not given you any imaginary facts or figures, but 
simply what I know to be true either in my own-experience or 
that of some acquaintance. I have experimented in this because 
all my boys are girls, and I hope they will not all want to go to 
the city, although one of them remarked she had rather be a 
school teacher than a canning factory. 

Why is it, then, that there are so few women engaged in 
these kinds of business? 

Let me ask you,—why is it that there are so few young men 
on our farms? 

It is the same answer to both. They flock to the cities. 
Young men and young women think they can make more money 
and have better times in the city, and after they once get into 
the whirl, it is hard to get them back into the country. 

Our boys and girls see our summer visitors come among us 
“each year with white hands and dainty clothes, polished man- 


104 STATE POMOLOGICAL SOCIETY. 


ners and money in plenty, and the contrast makes their own 
lives seem bare of beauty and full of drudgery and petty econ- 
omies. 

To hear the city cousin talk of theatres and concerts and par- 
ties, it seems to the country boy or girl that their lives are 
narrow and hard and missing the pleasures of life. Most of 
our girls are teaching school, many of them in other states, for 
it is a fact that other states are always glad to get Maine 
teachers. I wish I knew how many of our girls and boys go 
annually to Massachusetts and New Jersey. 

I asked some one why the Maine teachers were in such 
demand, when our training schools are behind many others, 
and they said it was because the boys and girls had a good 
foundation of health and character. In Massachusetts the train- 
ing is so severe that in a large number of cases the students’ 
nerves are in such a shattered condition when they graduate that 
they do not make nearly as good a teacher as one with better 
health and less training. 

I do not wish in any degree to speak against teaching, for it 
is one of the noblest callings, but from the standpoint of health 
and earning a living, I believe any one of the callings I have 
mentioned, flowers, small fruits, poultry and preserves, offer a 
iealthier, more congenial and as good paying a business as 
many others. 

Most young people as soon as they are out of school wish to 
enter right into some kind of business already established, with 
the steady pay of so many dollars per week, and just so many 
hours per day. They do not have courage or experience to 
start out for themselves, especially if it requires a little capital. 
And after they once get to work in some store or mill, it is 
harder still to go back to the country and try new paths. And 
so they work on and on, spending every dollar as fast as earned 
—sometimes faster, and growing older each year, until by and 
by their nerves or health give way, and then they begin to ask, 
“What can I do to earn a living and get out into the country?” 

There are thousands of such cases in every city—people 
anxious to get back onto the farm, yet with no money saved 
and health breaking down. Here is an example. A’ young 
man from New York City came to us early last spring, with 
shattered nerves, from too close work in an office. He did not 
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know how to milk a cow, hold a plow, or harness a horse, but 
he was well educated and smart and he worked with a will and 
intelligence all summer, and by September had decided to take 
a course in agriculture at Orono and will then buy a farm and 
go into small fruits and poultry. Quite frequently during the 
summer he received letters from acquaintances who had heard 
what he was doing, asking for information as to the possibilities 
for earning a living on a farm, and asking his advice as to 
whether they had better give up their situations and go into the 
ccuntry. But in most cases they were people who had families 
and had saved nothing, or their health was impaired, and they 
were utterly ignorant of farm work. 

It is not safe to advise such people to give up a situation and 
try something new, if they have never had any experience. 
Many people have gone into the poultry business in that way, 
simply from reading poultry articles in which the profits were 
figured large and the work small. Nine people out of ten make 
a failure who do not begin small and work up to it. 

Why, you and I would not dream of going into the city and 
buying out a store or factory and trying to run it, without any 
past experience. We know we should farl. 

And so it is to the women and girls already on the farm or in 
the village that I am giving this advice. You have had some 
experience along these lines all your lives. All you have to do, 
is to have a little more courage and perseverance to branch out 
a little at a time and add to your business as the way seems 
clear. -But don’t wait for opportunities, hunt them up. 

The trouble is, the farmer’s wife or daughter thinks she can 
go into the poultry or preserve business and also do her regular 
household duties, and she finds it too much. No woman would 
expect to teach school, or be a stenographer or bookkeeper and 
also do the housework for a large family. If she expects to 
make a business of flowers, fruit or poultry, she must expect 
to put the same hours, work, capital, and business principles 
into it she would into other kinds of business. Of course they 
can be carried on in a small way in connection with a woman’s 
housework, but then she could not compare it as a business 
with what she might earn in the city. 

Let the city man and woman take their vacations in summer 
while you are working away among your chickens and gardens. 
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Your turn will come in the winter, when you can go to the pomo- 
Icgical meeting, poultry show or the city and have just as 
good a vacation and just as much money to spend, and if you 
will only take pains to look into the lives of those people you 
will come back home, glad of your lot, and thank God that your 
lines have fallen in such pleasant places. 


SUMMER MEETING. 


The Summer Meeting was held August 21, 1906, with the 
University of Maine, Orono. The forenoon was devoted to 
viewing the campus and looking over garden and fields of the 
farm. After a basket lunch the party assembled in the chapel, 
and the meeting was called to order and opened by President 
Gilbert : 

You are aware that there is more than one way of obtaining 
knowledge, gaining information. We read, we study, we draw 
from books, and in addition we can gain knowledge from obser- 
vation; and the Field Day—Summer Meeting—of the State 
Pomological Society is designed especially to draw information 
from observation, object lessons, that we may put ourselves 
in connection with on these occasions. 

We have been invited from time to time, and quite frequently, 
to visit this institution in our Summer Meeting, and this year 
we decided to do so, and make our observations on the College 
campus and the Experiment Station grounds here placed open 
to our view. That is what called us here today, and it is not 
the purpose on this occasion to spend any considerable time or 
to invite your close attention to remarks, speeches or anything 
of that nature, but to take something of the time with remarks 
on what we have seen, what we have found, or what the insti- 
tution here has presented to our observation for the purposes of 
gaining information. So you will see that all the way through 
the work is informal. 

It is proper, however, that we may have some words of greet- 
ing or welcome from Dr. Fellows, President of the University 
of Maine. 

Dr. Geo. E. Fettows: I wish to tell you how pleased I am, 
and for the remainder of the Faculty and all connected with the 
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Institution, how pleased we all are to have your association come 
here to us. I hope that this is only the beginning of the use 
that the people of the State will make of the University build- 
ings and grounds. There is always room here, and much of the 
time, especially in the summer, we are lonesome after the stu- 
dents are gone, and we should be glad to have the whole State 
use these buildings and grounds as they are, as their own prop- 
erty,—come here and have their meetings of associations, or 
even, if you please, merely picnigs. I want the people of the 
State to be so familiar with this Institution, in its appearance 
and in its workings and in its plans of work, that they may know, 
wherever they may live, exactly what their State University is 
trying to do. 

The statement of the laws is so clear and so plain that this 
institution was to be for the benefit of everybody, old and 
young, rich and poor, occupied in farming, industrial enter- 
prises, lumbering, professions, or what not, that I wish to repeat 
it constantly,—that the University of Maine, as it is now, and 
State College as it was, is not only to supply a college course in 
agriculture and the mechanic arts, but, as the law says, it is to 
furnish a liberal and practical education to the industrial classes 
in the several pursuits and professions of life. And we are all 
“the industrial classes,’ and “the several pursuits and profes- 
sions of life’ cover the occupations of every one of us. There- 
fore this institution is for us all. 

You are here from all parts of the State. I see before me a 
man from East Machias, in the extreme east of the State; an- 
other man from Farmington and that is almost as far west as 
we can go; and I think there are people here from Caribou, and 
I know there are others from near the coast at the south. So 
after all, although the companv is not as large as we hoped it 
would be, it does represent every possible part of the State. I 
hope we may be able in the future to be more useful than we 
have been in the past. I hope that our Experiment Station 
and our departments in the various agricultural and horticultural 
lines will be able not only to answer questions but to furnish the 
latest information that can be obtained, whether we have it here 
or not, or obtain it from anywhere in the world where it may 
exist, to give to you, and have you feel that it is your right to 
ask for anything that can be furnished from an institution for the 
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furtherance of your plans and your work. We are the agents, 
you may say, of the people of the State, to find what is latest 
and best in every scientific, agricultural and professional line. 

I close as I began: We welcome you, officially and person- 
ally and cordially to anything and everything that there is here, 
and we want you to help us build this institution to its highest 
usefulness to you and to all that come here as students, so that 
every professor and teacher here may be an agent for the pro- 
mulgation of the best and the highest that there is in agricul- 
tural life and in all the life of the community of the State. 

President Grtsert: As the representative of the society who 
has called this meeting, it perhaps devolves upon me as much as 
any one to express thanks for the welcome which is given us 
here on this occasion, and to assure the representative of the 
Institution, who has thus expressed their pleasure at our pres- 
ence with them, that we are only too glad to aid in any way pos- 
sible in furthering the knowledge among the people of what 
there is here to be found and what they are furnishing in con- 
nection with the educational work of the State. In our behalf, 
therefore, I extend to you cordially thanks for the reception 
that we are here and now receiving. 

Prof. W. M. Munson: (For the Experiment Station.) 
For some years the Experiment Station has been doing what it 
could for the development of the pomological interests of the 
State. Most of you know that the work of the Station is very 
largely carried on away from the College. The reason for this 
I tried to express, is that the conditions here on this island—for, 
as you know, the college is located on an island in the Penobscot 
River—are not suited for orchard work. 

Many of you had an opportunity to see one of the lines of 
orchard work being carried on by the Experiment Station, at 
the Field Meeting in the orchard of Mr. Pope two years ago, 
and the bulletins of the Station will express more clearly than I 
can do at this time just the bearing of that work. Suffice it to 
say, the purpose of the horticultural work of the Experiment 
Station at the present time is to develop an interest in Maine 
orchards, to aid in developing the orchard resources of the State. 

We have for many years boasted that we have the natural 
conditions best suited to the production of the best fruit in this 
country, but it is to our shame that we have not developed those 
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natural conditions so that we can, and so that we do, actually 
produce better fruit and more fruit than is grown in some of 
the other sections of the country. It is to our shame, further, 
that our Canadian friends are going ahead of us in the packing 
and shipping of their fruit. As you know, the Maine State 
Pomological Society, in some of its past meetings, has taken 
steps looking toward the better grading and the better packing 
of fruit. In this effort the Experiment Station will heartily 
co-operate. 

Another problem which confronts the fruit growers of the 
State is that of taking care of the fruit after it is packed, that is, 
the storage problem in connection with marketing. There are 
many problems connected with the keeping of fruit that the 
Experiment Station can and will assist in solving. The Experi- 
ment Station of Illinois at the present time is conducting some 
extensive-experiments in the cold storage of fruit, and in the 
co-operative marketing of fruit. this is a very important problem. 

Als I have_taken occasion in many previous meetings to say, 
the one thing that stands in the way of development of Maine, 
not only in her fruit interests but in many others, is that eternal 
Yankee principle of “trying to get ahead of the other fellow.” 
Now our friends in California, our friends in Oregon and 
Washington, are going ahead of us, are driving us out of our 
own market, because they have learned the secret of co-operation. 
They have learned that they must stand together and send only 
the best, and if some of their fellows are not willing to do their 
best in putting up that fruit, they must be driven out of the asso- 
ciation. Every man must do his best and then work together. 
That is what we must learn, and that is what we will learn, Mr. 
President, right here in this State of Maine before we take our 
place as the best orchard section of the United States, a place 
which I believe we will take in the not very far distant future. 

There is another point in which the Experiment Station may 
assist very much. I have spoken of the importance of growing 
good apples. The time has come now, gentlemen, when if we 
are going to grow good apples, we must spray. We cannot rely 
wholly upon Providence. Providence is sometimes too kind, 
but Providence will not destroy all of the injurious insect pests 
and the injurious fungi. We must spray our fruit trees, just 
as we do our potatoes, in order to be sure of the best result. 
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Spraying is insurance, and it is an insurance, gentlemen, which 
we must learn to avail ourselves of. And in that work the 
Experiment Station is prepared to lend a hand. We are at 
the present time carrying on experiments in Kennebec County 
covering some three hundred trees, which will be reported in 
due time. I may say briefly, another line of experimentation is 
being carried on in New Gloucester. 

The purpose of the Experiment Station then, at the present 
time, is not to do the work here at Orono, because we cannot. 
It is to do it in Kennebec, in Androscoggin, in Cumberland, in 
York, in Sagadahoc, or in Somerset,—to do a certain amount of 
demonstration work, if you please. Some may say not a very 
high type of experimenting station work. The highest type of 
experiment station work, or any other work, is that which shall 
do the most good for the people; it is that which shall bring 
right home to our own doors, knowledge—not necessarily some 
new idea, although that is a very important factor of experiment 
station work—knowledge which shall help the people of the 
State of Maine, the people of the United States if you please, to 
do things better. It is not only the man who does the most 
uncommon things, but it is the man who does common things 
uncommonly well, that is helpful to his race. Now, gentlemen, 
the Experiment Station hopes to do both of these lines of work, 
not simply in pomology, not simply in entomology, not simply 
in chemistry, but by taking up certain lines of all these factors, 
the Experiment Station as a whole is aiming to do that which 
may assist in the development of the horticultural interests of 
the State, of the agricultural interests of the State, and of every- 
thing which goes to the building up of rural life. And, I may 
add, although I was to speak simply for the Station, I may 
add that the College of Agriculture, the University, is working 
hand in hand with the Station and is doing everything in its 
power to supplement, to extend, to take to the people the results 
of experiments conducted not only here but in other parts of the 
world, and the two are aiming to do that which may best result 
in the upbuilding of the horticultural and agricultural interests 
of the State. 

Secretary D. H. Knowtton: There are certain things today 
of which I am very glad, and so far as I say anything to you it 
will be with reference somewhat to that idea. In the first place, 
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I am very glad to be here at the Experiment Station of the 
University of Maine for the purpose of viewing the work which 
has been done here and which is being done. 

I am glad of another thing. I don’t know how many years 
ago it was, but it certainly was within my recollection when I 
visited the University—it was State College then—the campus 
and this location which has been made so beautiful in recent 
years was,—well, I don’t know, I believe I told one of the trus- 
tees of the institution that it looked a good deal like a God-for- 
saken place if I knew what such a place was, and that feeling 
was intensified quite a good deal from the fact that it so hap- 
pened that this visit was in the spring of the year, and those of 
you who have ever tramped over the ground in the spring of 
the year and know what Orono mud is know my feelings when 
I came here and found that it was almost impossible to get 
around here anywhere without getting into the mud. Well, I] am 
very glad indeed that to a large extent those conditions have 
been wiped out. I think very little of this decorative work here 
was done before Prof. Munson came here, and it seems to me— 
I don’t know how the University people themselves may feel in 
regard to the matter—but it seems to me that this society and 
the visitors here certainly owe Prof. Munson a large debt for 
the beautiful work which he has done in bringing out the nat- 
ural beauties of this campus, in making it one of the most beau- 
tiful college campuses in the New England States. I have 
visited several—I don’t know of any that are more attractive. 

It seems to me that there isn’t a hall here, or a building here 
which is any more attractive in its settings than Fernald hall 
right across the way, and nearly every tree and shrub that is 
placed around it came from within ten miles of Orono, perhaps 
less than that. It is worthy of the study of every one here, 
especially of every one who has looked upon a church with no 
decorations around, and very few churches in the State of Maine 
have any decorations around them. And yet of all the spots 
in the State that ought to be*made beautiful and lovely are the 
churches. Again there are our school-houses, our school- 
grounds—how few there are of those that have any decoration 
to make them attractive to the children. They should be the 
most beautiful spots, if possible, in the whole community. So 
I say that today, if as a result of this meeting we can impress 
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this lesson upon some I shall be exceedingly grateful; if we 
could impress it upon all I should be exceedingly happy. Now 
that is one of the lessons I hope you may carry home, and I am 
going to ask Prof. Munson, in connection with making up the 
final report of this meeting, to give us for publication a list of 
some of the shrubs and plants in a suggestive way which we 
may utilize for decorative purposes. 


DECORATIVE PLANTING FOR THE HOME. 


Prof. Munson: One characteristic of the American people 
is the spirit of unrest, that spirit, you know, which drives a man 
across the continent to California ; which leads a man to forsake 
his profession or forsake the pulpit and go up into the gold 
fields of Alaska; it is that spirit which leads a nation to overrun 
a new country and take possession, while the cabinets of more 
conservative peoples are querying whether it is necessary to 
interfere to preserve the balance of power. One characteristic 
of the American people also is their fondness for the word 
“settle.” So fond are they of this that every account, from 
state debts to farm produce, is closed only by being settled. 
Young men will start in life and they say they have settled. But 
God pity the young man, or the young woman,—or both—who 
shall settle down. Now I admire in a young man, or a- young 
woman, the quality which we may call snap, that good old New 
England quality of “gumption.” Nevertheless if there can be 
united with those qualities, the quality of contentment or affec- 
tion for environment, we have the best combination of quali- 
ties. So then the first consideration that distinguishes the son 
of Ishmael from the man who loves his home, is one of environ- 
ment. I have often said that a man has no business to have a 
home unless he takes enough interest in that home to make it an 
attractive place for himself and for his family. And as our 
worthy Secretary has intimated, it is not a question of great 
expense to make that home place attractive. All that the man 
has to do is to go out into the woods and the pastures near by 
and bring in his arms the trees and the shrubs and the flowering 
plants which will make that place attractive. 
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There are certain principles which govern the planting of 
these trees and shrubs which I shall mention later. I cannot 
dwell upon that here, but simply this—plant in groups or in 
clumps, ordinarily, rather than a single plant here and a single 
plant there and a single plant yonder. Make a solid border, 
just as we have done around the base of this building. No mat- 
ter if the plants are not all of one kind. So much the better. 
Make irregular outlines, instead of making straight rows like 
rows of tombstones. Get plants, if possible, which bloom at 
different seasons of the year. Get plants which give highly col- 
ored fruits part of the year, like high bush cranberry, other 
plants which give rich foliage in the fall, like our common high 
bush blueberry and like the staghorn sumach. In other words, 
make of your home grounds, a picture, the house being the cen- 
tral part of the picture and this irregular border of shrubbery 
and trees the framework for that picture. And above all, in 
the foreground have a beautiful, clean, smooth lawn. In these 
days, when you can get a first-class lawn mower for not more 
than $3.50, there is no excuse for not having a good, clean, 
smooth lawn. Don’t mow the front yard for hay and then let 
it grow up to weeds the rest of the year. Thank fortune, many 
of our best farms at the present time are now farm homes, are 
kept just as well as our city homes. 

Now there are just two or three principles I wish to speak of. 
The first is—Don’t attempt too much. Don’t crowd the whole 
yard full of individual plants. There are lawns with a flower 
bed here, and a rose bush there, and a honeysuckle there and a 
golden glow yonder—all made up into a crazy quilt. By all 
means avoid that. See a picture, not a single bush or a col- 
lection of bushes. Have the people exclaim as they go by your 
place “Isn’t that a beautiful place?” but not “See that lilac 
bush!” or “Isn’t that a pretty rose bush?” Let them see the 
whole thing and not a patchwork. 

Now, as I have said, don’t discard native plants because they 
are common. Some of you were with me this morning when we 
saw one clump of the common stag horn sumach. There is 
another clump, to which I would like to have called your atten- 
tion, which we did not pass. There are a good many of those 
clumps around on the grounds because that is a favorite shrub 
for ornamental planting. Dig it up, make a good rich bed, set 
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this sumach in the ground and cut it down every year to about 
three or four buds, fertilize heavily with stable manure and you 
will get a growth of from six to eight feet the following year of 
a rich tropical plant that will attract general attention. In the 
fall you have those beautiful crimson colors which make one of 
the most attractive objects on your lawn. The mountain ash 
has already been referred to. That is just beginning now to 
show the color of its fruit. Down by the road you saw the 
bushes of the high bush cranberry coming into fruit. From now 
on that will be one glorious show of highly colored fruit and 
it makes a very attractive plant. Our common birches, our 
white spruce, our American holly or winter berry, sometimes 
called black alder, our common wild sumach; some will hold up 
their hands in horror when I speak of our hardhack for an orna- 
mental plant, yet you will go to the nursery and pay for spiraea 
tomentosa, or Spiraea salicifolia when you might as well go into 
the field and get hardhack or meadow sweet. All the difference 
is that the nurserymen grew one and the Lord grew the other. 

Where can you find a more noble tree than the common hem- 
lock, for certain places? Now some of you men that live on 
sandy soil will condemn me for what I am going to say, but for 
certain places, and on light soil, where can you get a better 
thing for certain effects than the juniper? Those of you who 
have Seen it on the sandy plains around Brunswick will say “The 
idea of using that thing for an ornamental plant!” But do you 
know, it makes one of the best of ornamental plants where low 
growing evergreens have lost their limbs and you have a lot of 
bare trunks you want to screen. 

Then our common white cedar, which is regarded as a 
weed, is nevertheless one of the best of things to make a clump 
to screen ragged evergreens. 

In many shady places, especially on heavy clay land, where 
you want plants to grow and don’t know what to put in, there 
are our common native dogwoods. Look on the north side of 
Fernald Hall. The whole distance there used to be a rough, 
cold, clay bank, where the grass would heave out, and it always 
looked bare and barren. We went out into the woods back here 
on the farm and got those wild dogwoods and set in there. The 
effect you can see. Then our wild cherries make very orna- 
mental trees: Our white ash, our queen of the American forest, 
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the American elm, the birches, the hawthorns, our common 
thorn apples,—why they are catalogued at high prices by the 
nurserymen, but we can go right out in the fields and dig them 
up and get them for only the cost of bringing them in. 

I have not spoken of the high bush blueberry. There is not a 
more attractive wild shrub in the State of Maine than the high 
bush blueberry, and it is readily cultivated in certain moist local- 
ities or in good loam soil. It won’t do well on heavy clay. 
There is nothing in October which gives a richer foliage unless 
it be the sumach. Bittersweet, and clematis, among climbing 
vines, will screen the outbuildings. The common woodbine has 
relieved the bareness of these brick walls more than I can tell 
you. 

I think if I had been a student rooming in Oak Hall I should 
have wanted to put up over the door, “Abandon hope ye who 
enter here.” It was a desolate looking place. But it is the 
planting of shrubs, and the use of the woodbine upon the walls 
of the building, which has relieved that bareness, and which will 
relieve it in any of our homes. Break up, then, the hard line 
between the building and the walk. Irregularities in the outline 
of the building may often be relieved by putting in a few shrubs 
of the kinds that I have named. 

Now there are just two or three of the nursery-grown shrubs 
that I want to call to your attention. They are not expensive 
and they are of the greatest value. These are the Japanese 
barberry, the spiraea Van Houttii—you can tell them you want 
that Dutchman’s spireea—the hydrangea, with which you are 
familiar, and the Tartarian honeysuckle. Now there are four 
shrubs among the very best we have, not expensive, and they 
are of great value for ornamental purposes. The Tartarian 
honeysuckle gives its rich pink bloom in June, and the fruit, as 
you saw it, all through the month of August and into Septem- 
ber,—the rich red berries adding to the attractiveness by reason 
of the contrast with the strong green foliage. Another plant I 
didn’t mention is the Japanese rose, Rosa rugosa, which is the 
best of the roses for general planting. 

Now, friends, I just want to add to what Mr. Knowlton has 
said, in regard to the importance of every member of this society, 
every one who is interested in rural improvement, emphasizing 
the decoration of our school grounds, our churchyards and our 
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cemeteries. In Germany they have a very pretty custom of 
referring to the churchyard as “God’s acre.” In this country it 
would almost be sacrilege to refer to the churchyard as God’s 
acre for it is too often apparently the God forsaken acre. Now 
friends, this is not right. Let every member of the Maine State 
Pomological Society and every friend of the development of - 
rural interests help in lifting up the sentiment for the improve- 
ment of our rural cemeteries, our rural school grounds where 
the impressions of our children are formed, making the sur- 
roundings in which they are placed the most attractive possible, 
and then carry it to our own homes and make those places such 
that our children will feel that there is no place under heaven 
which is quite so attractive as the little old place where they were 
born. 


TROUBLESOME INSECTS. 


Miss PatcH: Almost three-quarters of the insects that are 
sent to us for identification are mistaken for the gipsy or the 
brown-tail moths. It is not necessary for me to inform any of 
you about the danger from either of these insects. You know 
about that well enough already. But it is quite possible that you 
are not familiar with these insects in all their stages, and if any 
of you care to see them from the egg stage to the adult moth, 
they are in the Experiment Station Building near by, and I shall 
be glad to show them to you. 

The fact that we combat the brown-tail moth by cutting and 
burning the winter nests, keeps all orchardists on the alert for 
the things that look like winter nests of the brown-tail moth. 
There are a good many of the insects which make nests, which 
really do not resemble the nest of the brown-tail moth very 
much, but if you don’t happen to be familiar with one it is pos- 
sible to mistake the others for it. For instance we have the 
tussock moth, of which the caterpillar in the fall constructs its 
cocoon upon a leaf, which is very likely to remain upon the 
tree all winter. The moth which emerges in the fall deposits 
eggs upon the cocoon and you have that which looks more or 
less like a nest in the orchard during the winter. That is one 
of the common things that we look for and destroy during the 
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fall. A common web-forming caterpillar is the ordinary tent 
caterpillar which makes the large ungainly webs in the angles of 
branches in the spring. Many of the most troublesome insects 
are easily combated if you go about it the right way by spray- 
ing, as Prof. Munson has mentioned ; and often there are other 
ways equally practicable. With the tussock moth, for instance, 
it is an easy matter to remove the egg covered cocoons during 


va 
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the winter. You have all the winter to do it in. In the case 
of the webs of the tent caterpillar, it is not difficult to saturate 
the unsightly web with some strong alkaline solution, strong 
soapsuds or kerosene emulsion or something of the kind, taking 
care to do it in the cool part of the day when the caterpillars 
are in the web, either early in the morning or toward evening, 
or on cool, cloudy days. 

We have another web-forming insect which is very common 
throughout the State, and found very commonly upon orchard 
trees, the fall web worm, and that makes another large, ungainly 
web, not at all like the nest of the brown-tail moth, and differing 
from that of the tent caterpillar in containing skeletons of 
leaves, for the fall web worm encloses the leaves it eats instead 
of going out of its web for food as the tent caterpillar does. 
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The insects which are at this season most troubling the 
orchard are the red-humped caterpillars and the yellow-necked 
caterpillars and tussock moths. 

The insect which perhaps has been sent in more than any 
other from all parts of the State this year, and mistaken almost 
constantly for the gipsy moth, is a dark, spiny caterpillar, which 
has been found commonly upon willows and poplars, and once 
in a while upon apples but not often,—a darkish caterpillar 
which grows to be nearly two inches long and has brick red spots 
along the back, and is covered also with black spines. That 
caterpillar turns into the yellow-edge butterfly—the common 
large brown butterfly with yellow border about the wings. 

This spring the insect which was troubling most in the orchard 
was perhaps the bud moth, and that winters in clustered leaves, 
so that when you are in search of the brown-tail moth next 
spring you will be likely to pick off the leaves that are harboring 
the bud moth and destroy that too. In fact this campaign 
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against the brown-tail moth is not only a very great benefit in 
keeping us on the watch for the brown-tail moth, but also for a 
great many other injurious insects. In hunting for the leaves 
that will contain the brown-tail moth you get rid of a great many 
others. 

Rather than to detain you longer in talking about these 
insects, I shall be very glad to show you the insects themselves, 
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for it is more important in this connection to become familiar 
with the insects than to listen to a long description of them. 

Prof. Munson: Several here today have asked what they 
should do to this red-humped caterpillar and the yellow-neck. 

Miss PatcH: ‘They are both very easy insects to combat. 
They are gregarious, that is, going in big colonies or groups, and 
if you will only look over your trees a little earlier in the season 
than this—well, if you had begun to look them over late in July, 
you would have found these caterpillars very young and in col- 
onies of perhaps a hundred and fifty to two hundred right to- 
gether, on the tips of the branches, and it is the easiest thing 
in the world to clip those branches off and destroy the whole 
brood. The trouble is, they come late in the season when we 
get over looking for the spring caterpillars and they take us by 
surprise. They come so late that it is rather a bad plan to spray 
on the bearing trees. Arsenical sprays, any of them, arsenate 
of lead or paris green will kill these caterpillars, and as the 
damage is most noticeable with young trees which are not bear- 
ing it is perfectly practicable to spray those. They are found 
too on the older trees but of course a colony will make more 
havoc on the small trees than on the larger ones. If you only 
get in the habit of looking over your trees before the caterpillars 
get so large and scattered over the branches, it is quite easy to 
remove the whole colony from the tip of the branch and destroy 
them by hand in that way. 

Professor G. M. GowELL: During the past three or four 
years I have planted out a couple of hundred trees down here 
on my little farm, and I find I am at work in another age. In 
the old days we only had to fight the mice and the bark lice and 
borers,—those were the only animals we had to fight. Now 
these trees are being beset—only put there three or four years 
ago—by something that eats every tree and branch and leaf, and 
I am having to fight them all the time,—another class of insects, 
of enemies. So that the work of growing an orchard today is 
very different from that of growing an orchard a few years ago. 

Now regarding the work that the poultry may do in the 
orchard. I believe in it. And I believe in it because the ordi- 
nary orchard stocked to its capacity with poultry, hens and grow- 
ing chickens,—there is nothing of which I know that will keep 
that orchard under such clean cultivation and prevent the 
growth of the grasses and weeds entirely, and if your orchard 
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is set on old sod or blue grass or red top, that will so completely 
destroy that old turf sod and work it out, as poultry; and they 
won’t destroy the trees. They eat the apples, they destroy the 
insects, and they clean the land and put the ground under fallow 
completely. I could call your attention to orchards of two or 
three acres in extent, where two or three hundred hens have 
been kept for a period of years, where there is nothing grow- 
ing on that land but the apple trees, and those trees are grow- 
ing as they are not growing under any stage of cultivation except 
high actual manuring, as a result of this tillage given by the 
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birds and the manure deposited there. My little orchard down 
here, where I am growing six thousand chickens this year— 
those little apple trees are growing so fast I am fearful for their 
wintering from the very fact that the manure deposited on that 
land is causing such a rapid growth there it is a question of stop- 
ping their growth rather than carrying it forward, and it is a 
question in these orchards that are intensely covered with chick- 
ens and with hens,—it is a question of the growth of the fruit, 
the quality of the fruit—fruit grows as fast as the trees grow. 
And now were | to engage in growing an apple orchard today, 
I would select the land, if it were a forty acre farm, and I 
would put my colony houses containing one hundred birds 
around in that orchard, and would give a group of one hundred 
a certain area of that orchard, one row here, another row in that 
direction, and I would fill that orchard with hens and would put 


STATE POMOLOGICAL SOCIETY. I2I 


that land under cultivation—if I wanted to engage in poultry 
growing as large as that. 

Now one thing more. I have thought about this matter of 
orchard growing a great deal. We have got a good area of land 
in this state that is not very valuable for agricultural purposes 
ordinarily, under the old systems we used to discuss of clean 
tillage and mulch. I would take a forty acre farm, and in the 
spaces between those trees set two rods apart, I would put in the 
plough and put that land into some crop that would grow me 
something I could mulch with. I wouldn’t grow potatoes or 
corn. I would simply plough those strips in the spring and plant 
them to something that I might cut and pile around those trees 
so as to completely mulch those trees. I believe in mulching 
because it keeps the land under such conditions that we can get 


Caterpillar of yellow-edge butterfly. 


around a drought. The great difficulty is in getting mulching 
sufficient to cover the ground with. If we grow it somewhere 
else it is with considerable labor we bring it on; if we buy it is 
with considerable expense. If a man carries about forty acres 
of land, you know that means a good many apple trees, it means 
a business for that man. Make that land produce the mulch by 
the moderate fertilizing of the strips between the trees. 

Now I think I have established the fact that I know something 
about growing apple trees. 

I want to add one word to the words of Prof. Munson regard- 
ing the value of planting shade and ornamental trees on this 
campus. He has spoken about the advantages of beautifying 
the grounds. Every man believes in it and every woman. I 
will tell you one little incident that escaped him. Twenty-three 
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years ago we went, two men and myself, with a team one day 
and spent three-quarters of a day in bringing thirteen rock 
maple trees. We planted them about the house I live in. They 
have grown up into those magnificent sugar maples you saw 
today in front of the house,—twelve of them—one was lost: 
think if any man in the country had money to buy that place for 
a home, paying three or four thousand dollars for it—it would 
probably sell for that if it was in the market—I don’t believe 
there is a man in the country that is able to pay three or four 
thousand dollars for a home that would allow those twelve trees 
to be cut down for a thousand dollars, and yet we have not put 
an hour’s time on the care of those trees since they were planted. 
Can you tell me of any line of work, agricultural or pomological, 
that has paid as did the planting of those twelve trees? Because 
there are thousands of men who are able to buy homes who 
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would readily pay a thousand dollars for them; and they have a 
thousand dollars value today. There is something in this mat- 
ter aside from merely gratifying the taste for beauty. It is a 
taste for comfort. Who would have those trees cut down such 
weather as this. It is something beyond beauty; it is comfort. 

Question: “What can be done to encourage the farmers to 
raise more small fruit for home consumption?” 

Question: How to prevent the railroad worm, from ravag- 
ing one’s apples? : 

Prof. GowELL: What is the matter with the old hen? 

Prof. Munson: The question of the railroad worm has been 
pretty thoroughly threshed out, but the o7e way we can combat 
it is to destroy the fruit in which it exists. That is one reason 
why the old hen suggested by Prof. Gowell is a very good 
preventive, destroying the fallen fruit. The use of hogs and 
sheep in the orchard for the same purpose is a very good prac- 
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tice. The picking up of fruit and destroying it by feeding to 
animals is also recommended. There is no way of spraying for 
the prevention of this insect. I may say that a few years ago 
there was a ray of hope held out by an experimenter in Mexico 
where they had been spraying the trypeta upon orange trees. I[ 
have made some trial of this material, which they sent up for 
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that purpose, but without any satisfactory results, and so far as 
I know at this time the destruction of the fruit is the only way 
to hold it in check. Don’t leave the waste of the cider mill 
around and don’t let the fruit stay on the ground and decay 
under the trees. 
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TID BITS FROM THE HARRISON BANQUET. 
PRESIDENT GILBERT. 


“Yes, we are the boys and girls, 
And I sometimes have thought, 
Shall we ever be men? 
Shall we always be happy and laughing 
and gay, 
Till the last dear companion 
drops smiling away?” 

Who has a better right than the fruit-growers of Maine, who 
have brought their quota in honor of Pomona, to rejoice to 
meet in banquet and accept the hospitalities of Lakeside Grange? 

Our society was criticised severely for coming way into this 
distant, uncivilized corner. Yet we are here, and I feel free to 
say that other localities will have something to do to get away 
from Lakeside Grange. I wish that I could find words to express 
the appreciation I feel in response to the courtesies that we are 
receiving at your hands here and at this time. 

As I have looked across this hall and noted the individuals 
seated at these tables and have gone back to the forty years of 
public work through this State of Maine, from one corner to the 
other, mingling with and participating in public occasions con- 
nected with agricultural and pomological affairs, I have felt the 
contrast of the occasion at the present time with what I have 
experienced in the years long gone past. The work that has 
been going on through the organized effort of the State of Maine 
in the last forty years has been extending, not only information, 
not only education, but culture as well among the people of the 
State. And if you could contrast tonight the appearance of this 
company and the entertainment that we have received, with 
what has been my experience in those years long past, you would 
feel as I feel, that we are receiving compensation for the labors 
that have been put forth in the several agriculture directions 
it, our State. 

Secretary KNowLtTon: Before the meeting I came over here 
to see about the situation. Mr. Dawes met me and took me to 
his house. I have always found it a very pleasant place to visit. 
In the evening he brought me down here to meet the members 
of your committee—fine looking lot of men they are too. Lake- 
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side Grange has taken an immense amount of work upon itself. 
I have felt almost ashamed that we have permitted such a thing. 
And yet I am sure that in this effort, not of entertaining us, but 
of bringing people together in this cause, you are going to be 
more than paid for your trouble. I hope next year we may fall 
into as good hands as we have this year. We shall be fortunate 
indeed if we do. 

At the Provincial Exhibition some years ago I judged the 
fruit. There were a lot of apples exhibited in barrels. It was 
the duty of the judge to pass upon these and decide which bar- 
rel of apples was the best. I looked them over very carefully 
and made up my mind which barrel of Gravensteins I was going 
to give first premium to and marked it. A little while after 
that a gentleman along very pleasantly tome. He says, “I don’t 
want you to think Iam a kicker, because [am not. I have come 
to you now for information. I don’t know who is going to 
judge this exhibition of fruit next year, but I expect to be an 
exhibitor and I want to know why this barrel is better than that 
one. You have given this one the first prize, and this one the 
second.” Well, I told him I was very glad to tell him. <A judge 
can’t always get out of scrapes as easy as I did. I said, we 
will take this and compare it with that. One lot of apples is 
just exactly as good as the other,—I wouldn't snap up a cent 
for the difference. Well, now let us take the details. This 
barrel over here is a little different, as you see, from that. The 
conditions require the best barrel of apples packed for market. 
This barrel that I gave the second premium to, when I opened 
the fruit there were a lot of newspapers on top of it. I don’t 
know what the politics of those papers were, and I don’t know 
as it makes any difference, but this other barrel had a piece of 
white paper on it. Now, I said, the barrel with the white 
paper looked a great deal neater to me, before I got to the fruit, 
than the other did. This is the first thing. Then [ began to 
unfold some of the fruit. It was wrapped very carefully but it 
was wrapped in pieces of old newspapers. The apples in the 
other barrel were wrapped carefully with white, clean paper. I 
said, the wrapping here is a great deal better and nicer than it 
is there. Then, I said, there is another point. The barrel over 
there looks more like a lime cask than it does like a decent apple 
barrel in which to pack fruit. This one here is a finished 
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article all the way through. That is what won the prize,—the 
barrel is all right, the wrapping is all right, the fruit is all right. 
And that, gentlemen, is what in the long run will tell concerning 
Maine fruit, the best packer will win the prizes at the fairs and 
in the markets. 

Mr. W. O. Breep: I think this is one of the proudest 
moments of my life. I had one or two, but this is certainly a 
‘great satisfaction. 

I feel tonight very grateful to the officers and members of the 
society who have come from a distance and who have brought 
their exhibits with them. It certainly is an inspiration to go 
into the room below and look at those well loaded tables of fine 
fruit. One can hardly look at that display of fruit, if he is a 
fruit-grower, without resolving to try to do as well or better in 
the near future. 

The growing of fruit in the State of Maine is one of the 
noblest callings that is occupying the attention of men. I will 
not confine that to the State of Maine—it is universai—but we 
are peculiarly situated it seems to me in the State of Maine, in 
that we are near markets where we can at almost all times sell 
our fruit at good prices. If I could go back at the age of thirty 
and know then what I think I know now, realize then what I 
think I realize now, I should dispute with the present Apple 
King of Maine, Bro. Whittier, or try to very severely for the 
title of the Apple King of Maine. Not that I would want that 
honor as a bare honor but I would try to grow so many apples 
-and such fine apples that any other man would have to get up 
early and work late to be my equal in time. 

Ladies and gentlemen, within the last twenty-four hours I 
have had very serious doubts about the wisdom of our laying 
ourselves out, as we may term it, for any such time as this, but 
the ladies of the Grange have worked nobly and succeeded 
admirably in the line in which they have been working, and to 
the friends who have come in here and so well graced this occa- 
sion by their presence I wish to extend the heartfelt thanks of 
Lakeside Grange. We are very grateful to you for your pres- 
ence. It certainly is an inspiring moment. 

Mr. Atonzo Moutton, Master of Lakeside Grange: We 
feel proud that the Pomological Society of the State of Maine 
‘has honored our town with their annual exhibition and we feel 
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proud of such a successful exhibition as is spread in the hall 
below, and we feel that thanks are due from us to the Pomo- 
logical Society, rather than from them to us for what we have 
done for them. We feel that we have only done our duty, and 
Lakeside Grange always tries to do its duty. 

I once heard one of our leading citizens say, “I have been in 
almost every State and I have investigated into the conditions 
in the various states and I have come back to the State of Maine. 
I have made up my mind that the State of Maine is the very best 
state in the Union. I have made up my mind that the County 
of Cumberland is the very best county in the State of Maine; 
and I have made up my mind that the town of Harrison is the 
best town in the County of Cumberland.” Well, it is very nat- 
ural that the town of Harrison should like such sentiments as 
that, and it is very natural we should like to have our visitors. 
come here and go away feeling that they have been well treated. 

Prof, ALFRED G. GULLEY, Storrs, Conn.: It has been my 
privilege to attend meetings of this sort for a number of years, 
and I have never attended a meeting of fruit-growers or any 
combination of the same that I did not have a good time. Your 
welcome began way back here twenty or thirty miles. I have 
traveled over many different railroads but today is the first time 
I ever traveled on a steam train where they gave you individual 
seats without charging you a dollar apiece. And the rest of the 
reception since I have been here has certainly been just as good 
—I might say better. 

But our business is a splendid one and there is more in it 
than the money. That fruit grower who only sees money in 
fruit growing has not got the best end of it by a long ways. 
There is fun in it. I can see as much fun, and get as much 
fun and profit and enjoyment out of handling a tree, as any 
man can out of anything else, or as any woman ever did out of 
a poodle dog. 

They are pets to me in my work. Our friend Breed says if 
he were thirty years younger he would plant some apple trees. 
Why, if you will go with me into Massachusetts, you may see 
an old man—late President of the State Horticultural Society 
and also of the Worcester Society—an old man today past 
ninety years old—and less than three years ago I heard him 
saying he was going to plant another apple orchard. Do you 
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suppose he expected to get money out of that? That man was 
doing it for pure fun.. 

Mr. Louis E. Cray, (representing the New England Home- 
stead): JI have met many of the leading fruit growers of the 
state, not only at the meeting this year here in Harrison but at 
the meeting a year ago at Canton, the first Pomological meeting 
that it was my privilege to attend in this state. It seems to me 
there is a great deal of enthusiasm practically shown; practical 
experiences are talked over and you get not only the successes 
of the fruit growers but you get their failures. The talking over 
in open meeting of errors made by fruit growers and the sug- 
gestions of remedies form one of the most important phases 
of the meeting to my mind. 

Surely the agricultural press has a very grave duty, if I may 
speak of it in that way, to exercise great care in placing before 
its readers only the best and the most accurate of information 
in any particular branch that it covers. 

I can assure you that the interest which is being exhibited at 
this meeting is gratifying and at the same time pleasing, and 
I think if the fruit-growers will only realize what a power for 
good they hold in united action for the furtherance of their inter- 
ests, they will find that the agricultural press will be of great 
assistance in aiding them in the direction of their own benefit 
and of course for the benefit of their children as well. 

Mr. B. F. W. Tuorpe, (Editor of Maine Farmer): It is 
always an inspiration to a newspaper man to look into the faces 
of those whom he knows are working in the same line that he 
is trying to work. My visits in this part of Maine have been 
few, but I have found that Oxford and Cumberland counties 
are hard to surpass in Maine, and I think any other State. It 
has been my privilege to see some half of the States of our 
Union and see more or less of them. I have now been in Maine 
for nearly three years and have seen much of the territory of 
Maine, and I assure you that when I make the comparison 
between Maine and the other parts of the country, that I have 
no cause to regret that my field of labor is in this State. 

Before coming to Maine my impression was like that of many 
others who have never been in the State. The line of travel to 
Maine, unless one comes as a summer visitor, is out of the track 
that most people get in, and they get the wrong impression of 
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Maine. I think New England is at fault, or has been at fault in 
the years past, in not making their territory known for what it 
is worth. New England people are naturally conservative, or 
at least have been, and they have not been willing to make a 
good thing known as the rest of the country has. For that 
reason they haven’t reaped the benefit that they might have. 
The agricultural press, as my brother in the work has already 
said, has a large field of labor, and it is somewhat different 
from what it was before the mail facilities were what they are 
now. We must be more discriminating. Nevertheless, I be- 
lieve we have a field fully as important as before. Now for in- 
stance, in regard to this meeting: There are many people in 
the State interested in horticulture who must depend upon the 
press to get their impression of this meeting, and it behooves 
us to present it in the best manner possible. 

Mr. C. S. Stetson of Greene: The life of a tiller of the soil 
is one of the most independent, I believe, in the State of Maine. 
Our brother has spoken of Harrison—I guess Harrison is all 
right, but over here in Androscoggin County, the town of 
Greene—the place that I live in—with the possible exception of 
Harrison is the best town in the State. I believe in it. I believe 
there is no place like it, except, you know, Harrison. I believe 
in the State of Maine, I believe in its possibilities. 1 believe 
that there are possibilities ahead of the farmer in the State of 
‘Maine that we have never dreamed of in the past. And I say to 
you, my friends, that our fields are greener, and our skies are 
bluer, and our birds sing more sweetly, and our ladies are 
handsomer than in any other place that I have yet been in. 

I want to say just one or two things and then I am going to 
quit. One is that I feel that quite a large proportion of the 
farmers in the State of Maine are doing the wrong thing. Now 
I believe that when we get in the place where we ought to be, 
when we study conditions, and when we make the most of con- 
ditions, and when we apply business methods to our work,— 
then we shall feel, and see, and know that there is no life upon 
God’s footstool that is so independent as the life of the farmer. 
I believe this every time. Now I know numbers of men who 
are trying to do things that they can’t do, who are doing things 
that they don’t like to do, and who never have studied the con- 
ditions by which they are surrounded. I have seen a man who 
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would walk through an orchard and every time he went under 
an apple tree it seemed to me that that tree grew an inch and 
that its leaves lifted themselves toward heaven and thanked God 
that they had so good a man as that man was to attend to them. 
Another man might walk under that tree and poison it. This is 
just as true as you live, and I believe that the man who can do 
these things should raise fruit. I believe that the man who likes 
a hen and who can make a hen pay a dollar a year, should go 
into the hen business, and a man who knows a good cow as far 
as he can see her should go into the dairy business. I believe 
when we study the conditions by which we are surrounded, and 
when we do the things we like to do, and when we do them 
with our might, we may be sure every time that the balance will 
be on the right side of the ledger, and the boys and girls who 
are on the farms today will see the dignity of the life of the tiller 
of the soil. For it is to the boys and girls, and to the homes that 
we look for the future of the State of Maine. 

Mr. J. Merritt Lorn, of Kezar Falls: In some sections of 
the State we are inclined to think that the teachings of the Pom- 
ological Society are not receiving as much attention as they 
ought to receive, but there is one thing—this section of the © 
State is not one of those sections. You heard one of the gentle- 
men who came in the morning train express wonder this after- 
noon where all the people came from, saying “they certainly 
didn’t come in on the train.” It reminded me of a little story of 
a stage-driver. He was rather a perculiar character and many 
interesting stories were told of him. One day he had quite a 
load of passengers. A gentleman came to him and said “what - 
is your rate from Rochester to Ossipee?” “Well,” he said “I 
have three prices, 50 cents, 75 cents and a dollar—you may take 
your choice.” Well he said he thought he would take a dollar 
seat and he asked him where the seat was and he told him to 
get right inside the coach. Pretty soon one of the fellows that 
paid seventy-five cents came along and he was told to get inside 
the coach, and then one of the fellows that paid fifty cents got 
into the same coach. He began to think he was being cheated 
a little and was thinking the matter over. They got started out 
and presently came to a bad place in the road and the coach 
stuck. The stage driver stopped, got down and says: “You 
fifty-cent fellows get out here and push, you fellows that paid 
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seventy-five cents get out and walk, and the rest of you keep 
your setting.” The only trouble with the gentleman this after- 
noon was that he didn’t count those that were pushing. 

Mrs. V. P. DECostER of Buckfleld: I am just going to say a 
word of what this meeting means to me and what [ think it 
does to a good many of us. Last week I had a letter from a 
young student who has gone to Orono this year to take the agri- 
cultural course. In that he said, “I can’t tell you how much it 
means to me coming here. The very association with the 
students and teachers is an inspiration. Although I am handi- 
capped by not being able to use my eyes and have to have my 
lessons read to me, the experience of being here and seeing the 
work done and the atmosphere of the student life is so uplifting 
that it is worth all it costs.” 

I think it is just that way with these pomological meetings. 
There is an atmosphere, there is a feeling of uplift, of inspiration, 
in mingling with these men and women that are interested in 
this noble work. For I know of no work that is nobler than 
raising fruits and flowers. As we study nature’s laws and work 
in harmony with them in perfecting these wonderful things that 
God has given us, as we work along these lines striving every 
year to produce something a little better than has ever been 
produced before, it refines our characters and uplifts our 
thoughts; it brings us nearer to God in studying his laws. It 
seems to me that there is no work in the world that men and wo- 
inen can enjoy and can find more pleasure and profit, and fun as 
Prof. Gulley says, than in this work among the fruits and flow- 
ers. 

Prof. MAxweE Lt J. Dorsay: I am glad to be affiliated with 
two such organizations as we find represented here tonight,— 
the State Pomological Society and the Grange. This banquet 
is just what we would expect from the Grange, and the fruit 
exhibit below is just what we would expect from the State 
Pomological Society. I am glad to be affiliated with these two 
organizations whose object is not only the raising of better crops 
but living better lives and having better homes. 

Soton CHASE: I was seventy years young when I got the 
apple tree religion. When I was fifty years old I knew so 
much I couldn’t learn any more, and now that I am more than 
eighty I see so much to learn that I am hardly sure of anything 
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only the Sermon on the Mount and the family Bible. This 
apple tree business is as old as the State of Maine is. We have 
today the finest country for apples that there is in the wide 
world. In the first place we have got the markets of the world, 
we are close to tide water. Now your Western states, they 
dcn’t raise so good apples as we do, nothing like it, and they 
have got railroad freights to pay. 

I had a letter from a Portland man the other day who wanted 
a couple of barrels of apples. I wan’t ready to sell them and I © 
thought I would put the price up where he wouldn’t take them 
and I told him I would send them to him for $5 a barrel. The 
next mail the money came back. What we want to do is to raise 
better apples and more of them. We have got to educate the 
children in this apple tree business. If we do that we will cover 
this middle belt of the State of Maine all over with apple trees. 
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Whitewashinge ‘of ‘Stables... ces.0 1.6 beast iet lies eee 46 
Williams: PavoritevApple: .: tenets ccaceqian ene «emer Tee eee 51 
Witigless (Grasshopper ssa: oetvccienctsrs octerctarare cc opeiel cota Gre chalet eee neem 214 
Wolff-Lehman Standard. See Lehman’s Standard Ration. 
Woolly Louse-ofathe Applenencmme ccm en so terns lelectra 174, 209 
Wylie, "A. .T.,. work of, in grape culture: <i... 2..0.,0k se eee Sta ie2 
Yellow-edge Butterfly. See Mourning-cloak. 
Yellowhead: Cranberry Worn. .'.22 vis. 2.82 oom ae Sta., 144 


Yellow-necked Apple-tree Caterpillar............... Sta., 148, Pom., 119 
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